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ADVERTISEMENT. 


The present series, entitled “Smithsonian Miscellaneous Collections,” is 
intended to embrace all the publications issued directly by the Smithsonian 
Institution in octavo form; those in quarto constituting the “Smithsonian 
Contributions to Knowledge.” The quarto series includes memoirs, embrac- 
ing the records of extended original investigations and researches, resulting 
in what are believed to be new truths, and constituting positive additions to 
the sum of human knowledge. The octavo series is designed to contain 
reports on the present state of our knowledge of particular branches of 
science; instructions for collecting and digesting facts and materials for 
research ; lists and synopses of species of the organic and inorganic world ; 
museum catalogues; reports of explorations; aids to bibliographical investi- 
gations, ete., generally prepared at the express request of the Institution, 
and at its expense. 

The assignment of a work to one or the other of the two series will some- 
times depend upon whether the required illustrations can be presented more 
conveniently in the quarto or the octavo form. 

In the Smithsonian Contributions to Knowledge, as well as in the present 
series, each article is separately paged and indexed, and the actual date of 
its publication is that given on its special title page, and not that of the 
volume in which it is placed. In many cases works have been published, 
and largely distributed, years before their combination into volumes. 

While due care is taken on the part of the Smithsonian Institution to 
insure a proper standard of excellence in its publications, it will be readily 
understood that it cannot hold itself responsible for the facts and conclusions 


of the authors, as it is impossible in most cases to verify their statements. 


Ss. F. BAIRD, 
Secretary S. I. 


III 


i bok 
; 
‘ 
a 
re % 
; 
if 
il 
A 
, 
i i 
; 
“_* 
3 ' 
J 
ii 
' 
® P 
: 
* 
\ 
y 
° 
. * 
} 
. 
3 
= a 
; 
* 
€ 


TABLE OF CONTENTS. 


ArtIcLE I. (498.) BuLuLETiIn oF THE PHILOSOPHICAL SocIETY OF WASH- 


incton. Vol. IV. October 9, 1880, to June 11,1881. 1883. 
Pp. £89. 


ArtIcLE II. (503.) BuLurrin oF THE PHILOSOPHICAL SocrETy OF WASH- 
INGTON. Vol. V. October 8, 1881, to December 16, 1882. 
1883. Pp. 189. 


ArticueE III. (501.) TRANsAcTIONS OF THE ANTHROPOLOGICAL SOCIETY 
oF WaAsHINGTON. Vol. I. February 10, 1879, to January 17, 
1882. 1882. Pp. 142. 


ARTICLE IV. (502.) Assrract or TRANSACTIONS OF THE ANTHROPOLOGI- 
CAL SocrETy oF WasHineton, D.C. From March 4, 1879, 
to January 18, 1881. 1883. Pp. 150. 


ARTICLE V. (499.) PROCEEDINGS OF THE BIOLOGICAL SociETy OF WAsH- 
Ineron. (With the addresses read on the occasion of the 
Darwin Memorial Meeting, May 12,1882.) Vol. I. November 
19, 1880, to May 26, 1882. 1883. Pp. 110. 


+7 


( Containing the Minutes of the Society from the r8sth Meeting, e “sa 
_ October 9, 1880, to the 202d Meeting, June 11, 188r. : 


‘ 
: 


PUBLISHED BY THE CO-OPERATION OF THE SMITHSONIAN INSTITUTION, 


Bis ah * WASHINGTON: 2 ae, ae 
| 1881. _ : ‘ Na Fe: 


Jupd & DETWEILER, 
PRINTERS, 
WASHINGTON, D.C. 


CONTENTS. 


-* — Constitution of the Philosophical Society of Washington --_-_---__.__---- 
=! Brandingwie es otethessocetys === aoe ee sen See e eS ee 
Standing Rules of the General Committee -____-. ga BB eed a 
RilesHomtire Publication ofthe -bulletin. == - 8 SLE ee eae 
esinone Vier persion phee SOCleby =a Mere ee a TS No Ra a 2 2a 
Minutes of the 185th Meeting, October 9th, 1880.—Cleveland Abbe on the 

345 PACIEO KP ORGA Usp ae mene OB ee OO RE yA oe ir ed eS 
Minutes of the 186th Meeting, October 25th, 18$0.—Resolutions on the 
decease of Prof. Benj. Peirce, with remarks thereon by Messrs. Alvord, 

Elliott, Hilgard, Abbe, Goodfellow, and Newcomb. Lester F. Ward 

ay garthe Animal Population, ofthe Globe... a oe ae 
Minutes of the 187th Meeting, November 6th, 1880.—Election of Officers 

re Orne Societys Lent Annual) Mectne. 2<* == vee 2S ete 
- Minutes of the 188th Meeting, November 2oth, 1880.—John Jay Knox on 
: the Distribution of Loans in the Bank of France, the National Banks 
of the United States, and the Imperial Bank of Germany. J. J. 
Woodward on Riddell’s Binocular Microscope. J. S. Billings on the 

Work carried on under the direction of the National Board of Health, 

Minutes of the 189th Meeting, December 4th, 1880.—Annual Address of 
i the retiring President, Simon Newcomb, on the Relation of Scientific 
Method to Social Progress. J. E. Hilgard on a Model of the Basin of 

PPLE PNT GICs a te ee tig AS ee 

Minutes of the rgoth Meeting, Precenat 18th, 1880.—Swan M. Burnett on 
Color Perception and Color Blindness. E. M. Gallaudet on the Inter- 

national Convention of the Teachers of the Deaf and Dumb at Milan, 

ie Minutes of the 1g1st Meeting, January 8th, 1881.—W. F. McK. Ritter on 
a Simple Method of Deriving some Equations used in the Theory of 

the Moon and Planets. Edgar Frisby on the Orbit of Swift’s Comet_ 
Minutes of the 192d Meeting, January 22d, 1881.—J. W. Chickering, Notes 
oa on Roan Mountain, North Carolina. Lester F. Ward, Field and Closet 
Notes on the Flora of Washington and Vicinity-__._.-._.____.-_____ 

- Minutes of the 193d Meeting, February 5th, 1881.—C. E. Dutton on the 
eeeuer ol the Grand Canon: District, -g 25 = a 
Minutes of the 194th Meeting, February 19th, 1881.—J. E. Todd on the 
Quaternary Deposits of Western Iowa and Eastern Nebraska. C. E. 

5 Dutton on the Vermilion Cliffs of Southern Utah.__-____-_________ 
__. Minutes of the 195th Meeting, March 5th, 1881.—Theodore Gill on Princi- 
ples of Morphology. - Marcus Baker on the Boundary Line between 
Alaska and Siberia 


23 


29 


30 


120 


~ 


SOwRENTE. | 


Mrruids of the 196th Meeting, March roth, 1881. ay w. Poweil on the LB 
_ Limitations to the use of some Anthropologic Data) Bees — pier: 
Minutes of the 197th Meeting, April 2d, 1881.—Resolutions Commemora- 
tive of the late Dr. George A. Otis, U. S. A. A. B. Johnson on the 
History of the Light-House Establishment of the United States. BL 


ni Elliott on A Fixed Legal age of the Values of Gold and Silver 2ritg 


on the Spectrophone. G. Brown onde on the Sword Fish and ‘its 
Ales savas ie see ee aE ee eee 
Minutes of the rg9th Meeting, April sath 1881.—W. H. Dall on Recent 
Discoveries in Alaska north of Behring Strait. J. S. Billings on Mor- 
tality. Statistics of the “Tenth Census s == woot ees ee a 
Minutes of the 2ooth Meeting, May 14th, 1881.—S. C. Busey on the Rela- 
tion of Meteorological Conditions to the Summer Diarrhceal Diseases_ 
Minutes of the 2o1st Meeting, May 28th, 1881.—D. P. Todd on the Solar 
Parallax as derived from the American Photographs of the Transit of 
Venus. G. K. Gilbert on the Origin of the Topographic Features of 5 
Lake’ ‘Shords ont 209. 254 og oe ee ee eee 
Minutes of the 202d Hackae: June 11th, 1881.—J. J. Woodward, A Bi ee 
graphical Sketch of the late Surgeon George A. Otis, U. S. Army, — 
with a List of his Publications. Alexander Graham Bell on a Modifica-_ 
tion of Wheatstone’s Microphone and its Applicability to Radiophonic _ 
Re- searches. J. M. Toner on Earth Tremors at Niagara_____- cae 


frdex Sle 0 Fs 3 3s ee ee ree ee 


“eas CONSTITUTION 


‘THE PHILOSOPHICAL SOCIETY OF WASHINGTON. 


ARLICLE I. The name of this Society shall be Tor PHILOSOPHICAL 
Society or WASHINGTON. 


tag Arricte II. The officers of the Society shall be a President, four Vicee 
Presidents, a Treasurer, and two Secretaries. 


ArTicLE III. There shall be a General Committee, consisting of the 
_ officers of the Society and nine other members. 


ArTicLE IV. The officers of the Society and the other members of the 
General Committee shall be elected annually by ballot; they shall hold 
office until their successors are elected, and shall have power to fill 
vacancies. 


ARTICLE V. It shall be the duty of the General Committee to make 
rules for the government of the Society, and to transact all its business. 


ArticLE VI. This constitution shall not be amended except by a three- 
fourths vote of those present at an annual meeting for the election of 
officers, and after notice of the proposed change shall have been given in 
writing at a stated meeting of the Society at least four weeks previously. 
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FOR THE GOVERNMENT OF THE 
PHILOSOPHICAL SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


1. The Stated Meetings of the Society shall be held at 8 o’clock 
P. M. on every alternate Saturday ; the place of meeting to be desig- 
nated by the General Committee. 


2. Notice of the time and place of meeting shall be sent to each 
member by one of the Secretaries. 

When necessary, Special Meetings may be called by the Presi- 
dent. 


3. The Annual Meeting for the election of officers shall be the 
last stated meeting in the month of December. 

The order of proceedings (which shall be announced by the 
Chair) shall be as follows : 

First, the reading of the minutes of the last Annual Meeting. 

Second, the presentation of the annual reports of the Secreta- 
ries, including the announcement of the names of members elected 
since the last annual meeting. 

Third, the presentation of the annual report of the Treasurer. 

Fourth, the announcement of the names of members who having 
complied with Section 12 of the Standing Rules, are entitled to vote 
on the election of officers. 

Fifth, the election of President. 

Sixth, the election of four Vice-Presidents. 

Seventh, the election of Treasurer. 

Eighth, the election of two Secretaries. 

Ninth, the election of nine members of the General Committee. 

Tenth, the consideration of Amendments to the Constitution of 
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the Society, if any such shall have been proposed in accordance © 
with Article VI of the Constitution. . . a 
Eleventh, the reading of the rough minutes of the meeting. 


4, Elections of officers are to be held as follows: las 

In each case nominations shall be made by means of an informal _ 
ballot, the result of which shall be announced by the a ; Be 
after which the first formal ballot shall be taken. ia 

In the ballot for Vice-Presidents, Secretaries, and Members of the is: 
General Commitiee, each voter shall write on one ballot as many 
names as there are officers to be elected, viz., four on the first ballot 
for Vice-Presidents, two on the first for Secretaries, and nine on the _ 
first for Members of the General Committee; and on each cule ‘ 
quent ballot as many names as there are persons yet to be elected; 
and those persons who receive a majority of the votes cast shall be . 
declared elected. 

If in any case the informal ballot result in giving a majority for 
any one, it may be declared formal by a majority vote. 


5. The Stated Meetings, with the exception of the annual meet- 
ing, shall be devoted to the consideration and discussion of scientific — 


subjects. “ 
The Stated Meeting next preceding the Annual Meeting shall 6a ee 
set apart for the delivery of the President’s Annual Address, 


6. Sections representing special branches of science may be be 
formed by the General Committee upon the written recommenda- 


tion of twenty members of the Society. pos 

BR ae 
ee 

7. Persons interested in science, who are not residents of the Dis- 

trict of Columbia, may be present at any meeting of the Society, — 


except the an al meeting, upon invitation of a member. 


8. Similar invitations to residents of the District of nia 
not members of the Society, must be submitted through one 2) the. 
Secretaries to the General Committee for approval. aes 


9. Invitations to attend during three months the meetings of the — 
Society and participate in the discussion of papers, may, by a vote 
of nine members of the General Committee, be issued to pengny ses 
nominated by two members. 
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10. Communications intended for publication under the auspices of 
the Society shall be submitted in writing to the General Committee 


for approval. 


11. New members may be proposed in writing by three members 
of the Society for election by the General Committee: but no per- 
son shall be admitted to the privileges of membership unless he 


signifies his acceptance thereof in writing within two months after 
- notification of his election. 


12. Each member shall pay annually to the Treasurer the sum 
of five dollars, and no member whose dues are unpaid shall vote at 
the annual meeting for the election of officers, or be entitled to a 
copy of the Bulletin. ; 

In the absence of the Treasurer, the Secretary is authorized to - 
receive the dues of memberg. 

The names of those two years in arrears shall be dropped from 
the list of members. 

Notice of resignation of membership shall be given in writing 
to the General Committee through the President or one of the Sec- 
retaries. 


13. The fiscal year shall terminate with the Annual Meeting. 


14. Members who are absent from the District of Columbia- for 
more than twelve months may be excused from payment of the 
annual assessments, in which case their names shall be dropped 
from the list of members. They can, however, resume their mem- 
bership by giving notice to the President of their wish to do so. 


15. Any member not in arrears may, by the payment of one 
hundred dollars at any one time, become a life member, and be 
relieved from all further annual dues and other assessments. 

All moneys received. in payment of life membership shall be 
invested as portions of a permanent fund, which shall be directed 
solely to the furtherance of such special scientific work as may be 
ordered by the General Committee. 


SAN DIN Gr be Oo Bs 


OF THI 


GENERAL COMMITTEE OF THE PHILOSOPHICAL 
SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


1. The President, Vice-Presidents, and Secretaries of the Society 
shall hold like offices in the General Committee. 


2. The President shall have power to call special meetings of the 
Committee, and to appoint Sub-Committees. 


3. The Sub-Cornmittees shall prepare business for the General 
Committee, and perform such other duties as may be entrusted to 
them. 


4. There shall be two Standing Sub-Committees; one on Com- 
munications for the Stated Meetings of the Society, and another on 
Publications. 


5. The General Committee shall meet at half-past seven o’clock 
on the evening of each Stated Meeting, and by adjournment at 
_ other times. 


; _ 6. For all purposes except for the amendment of the Standing 
z Rules of the Committee or of the Society, and the election of 
7 members, six members of the Committee shall constitute a quorum. 


7. The names of proposed new members recommended in con- 
__ formity with Section 11 of the Standing Rules of the Society, may 
be presented at any meeting of the General Committee, but shall 
____ lie over for at least four weeks before final action, and the concur- 


sates ; (11) 


; Mpencs of twelve peahere of the Comm ittee shall be necess 
erosion. ae ih 

~The folinstaxy of the General Coininitéee ayant keep a ee 
ea register of the elections and acceptances of members. ae. 


\ 4 


Be s oe sf ‘8. These Standing Rules, and those for the governmen 


cm the members of the General Committee. 
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FOR THE 


PUBLICATION OF THE BULLETIN 


OF THE 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


~ 1. The President’s annual address shall be published in full. 


2. The annual reports of the Secretaries and of the Treasurer 
shall be published in full. 


3. When directed by the General Committee, any communication 
may be published in full. 


4. Abstracts of papers and remarks on the same will be pub- 
_ lished, when presented to the Secretary by the author in writing 
within two weeks of the evening of their delivery, and approved by 
the Committee on Publications. Brief abstracts prepared by one 
of the Secretaries and approved by the Committee on Publications 
may also be published. 


5. Communications which have been published elsewhere, so as 
to be generally accessible, will appear inthe Bulletin by title only, 
but with a reference to the place of publication, if made known in 
season to the Committee on Publications. 


Nore. The attention of members to the above rules is specially requested, 
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FOR THE YEAR 1881. 


PRE Cent OS SRF Soe JOSEPH JANVIER-WOODWARD. 


Vice-P? esidents_ —---- J. K. Barnes, —~ W. B. TayLor, 
: J. E. Hitcarp, ‘J. C. WELLING. 
Treasurer....-------CLEVELAND ABBE. : ak Dae 


Secretaries ._... -_----C. E. DurTon, T. N. GILL. 


MEMBERS OF THE GENERAL COMMITTEE. 


“THOMAS ANTISELL, Girnine MALLERY, 


Joun R. EASTMAN, SIMON NEWCcOMR, 
‘E. B. ELLiorTt, _ Joun W. PowEL1, — 


WILLIAM HARKNESS, CHARLES A, SCHOTT. 


JoserH M. TONER, 


s STANDING COMMITTEES. 


*. 
On Communications : 


~ 


Ck. Dutton, GARRICK MALLERY. ” 


: as On Publications: © = 
'S. F. Barb, SR aN acter 
C. ABBE, C. E. Dutron. - 
; 
, ay 


LIST OF MEMBERS 


> OF 


S See THE PHILOSOPHICAL SOCIETY OF WASHINGTON, 


Corrected to July 18th, 1881. 


_ The names of the Founders of the Society, March 18, 1871, are printed 
in small capitals; for other members the dates of election are given. 
@ indicates a life member by payment of 100 dollars. 


 iaeone * indicates absent from the District of Columbia, and excused 
2 from dues until announcing their return. 


su BR ** indicates resigned. 

? indicates dropped for non-payment of dues, or nothing 
known of him. 

se { indicates deceased. 


N. B.—It is scarcely possible for the Treasurer to keep a correct record of 
_ those who are absent and excused from paying dues, unless members will 
keep him duly notified of their removals. 
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Ts PSI ae an eee a aes eas 1873, March 1. 
5 peylvanus Thayer Abert:_-.--2..-2-- = 2-=- 1875, January 30. 
¥ phopert Stanton Avery —. 25-222 ---- 1879, October 11. 


SPENCER FULLERTON BairD. 
JosEPH K. Barnes. $ 
STEPHEN VINCENT BENET. 


pct Joun SHaw Briuryas. 

4 Mrguilc Minas Babcock 2s 3. Se 1871, June 9. 

_ _ Henry Hobart Bates_._.-__.___._.__.--___.1871, November 4. 
Bes + Theodortis Bailey-_...._. 2. 1873, March 1. 

4 MUMIAS We sbattley.. 5 ssc 5G te eS 1873, Mareh 29. 
fo - Samuel Clagett Busey-_-__---'-_-_-_2.-_-- 1874, January 17. 
(15) 
ge 

- 

oe 

= 


Alexander Smythe Christie -__-_..._.-----.1880, 


Wit1urAM Hueatey DAL. 

+ ALEXANDER B. Dyer. 

Clarence Edward Dutton_--_-_ ------- ----_-1872, 
7 Hicherd Crain Dearth £25 sesso aia, 


Henry Harrison Chase Dunwoody -----. ---- 1873, 
7 Charles. Henry Daw. 4323235. hea ee LOPS 
{ Frederic William. Dorr. 2+. -. =. 2 1874, 
Myrick Hascall Doolittles ---% — .-2422.5-22 1876, 
** George Dewey. 22 \isc--4 82 2 oe eee 1879, 


Gharles Henry Davis 222605222 se ee eee0: 


‘ Ries. sh ot) 
SIPS Sk a arth te SSR teh ats Sis ie 1st gee 
~oAene e fe ; A ue ee at 
x 7 ae ; ede © } 
Ee gS Met ta te ee oe Se sce oe 
16 = re “LIST oF ‘MEMBERS oF SER gs 
Emil egies ON NTT Set 2a 1875, January 16. 
George Bancroft -.------ FAY ee Pal ae a oh ltd 1875, January 80. 
*uester A. Dear deleess os ioe vee Cae she a 1875, February 27. 
FRO ehte irate te a. wet ie nae oe 1876, March 14. 
Mito Bakers 2 oo eee ese 1876, December 2, 
SwanWlosess burnett Che eae ee ee ees 1879,. March 29. 
Alexander Graham: Bell 2. ~~ 2502-35-22 1879, March 29. 
Walliams Birney -2.c--- 2-22 05 2deces 222221870, ‘Marah 29... 
Horatio: Chapin Burchard-__. ..-2.4... 222 1879, May 10. 
Horace Capron, 
Tuomas Lincoun ‘CAsEy. : 
7 Satmon PorTLAND CHASE. 
Joun Huntrineton CRANE COFFIN. 
7+ BenzaMIn FANEUIL Cralta. 
CoarLes HENRY CRANE. 
Richard Dominjcus Cutts ~s.--2.--.--- 2s 1871, April 29. “ 
= Anoustos L. Ussb22525 nes. Scensssckaoe= 1872, November 16. 
eyonert OTRrig a... a ce sant a sg eace eee 1878, January 4. 
Bilioth Cawes ase So an ceece ane 1874, January 17. 
Joslin Ourtise covets ok seen ee SAC EE See 1874, March 28. 
Joho. White Chickering 2 3. =. 225 eee 1874, April 11. 
* Frank Wigglesworth Olarke ~~~. -------- 1874, April 11. 
Bdward Olark >. Saeme leek as IST ie pedary ees 
HredenickiOolling t= va. asta see ee 1879, October 21. 
TEROMias Oree — Oo. 2 NO NS as 1879, November 22, — 
John Henry Comstock_~22-2.-_-. --2_ ete 1880. February 14. 


December 4. 


January 27. 
April 23. 
December 20. 
January 17. 
January 17. 
February 12.— 
February 15, 
June 19. 


Theodore Lewis DeLand_____.___._...____.. 1880, EacsmhS 18. 


+ Amos Beebe TATon. 
Ezrexizrt Brown Ewuiort. 
** GroraE -H. Huvtor. 


Jom. Robie: Mastmanc 2s. 2°. U2. + 5 oe 1871, 
* Stewart Eldredge .c-_4..-=2_- Ld, 
Fredric Miller Endlich ~--__- ie ei oes 2,0 1873, 
? Charles: pine 5 2p) oo) = pose eee 1874, 

a 


May 27. 
June 9... 2s 
March 1. ‘ 
January 1 Ty. ze 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 
Pe ere SE Wee ahs Se ee 1874, 
Sica avai DEY Noy elke, See ae eS ee 1874, 


* ELIsHa Foor. 


AWwanliamipHernelhero ss eee ss Se ents eee LRT) 
Mlemr eis by eo a2 ie ee 1872, 
qronn, Gray. t osteniiis 2 ee 1878, 
Mdward. Us Arstoeeeas a= se Sk Sa tee 1878, 
TSA Sr AnD ACEH gees a 1873 


Edward Jessop Farquhar 


TuroporE NICHOLAS GILL. 
* BENJAMIN FRANKLIN GREEN. 


itenry Goodrellow = -. <2 (220 sven sel. c5hL2 1871, 
Pereveumer! \ovlbort2) ooo bese ceo oe 1873, 
meqnard sOunnell Gales. 2 sos so s2 0 22 1874, 
palanies Derry Gardner joo 222s. fo 2- se 1874, 
Georee brown Goode 25-22 kee 1874, 
one, Gantiot.— 2-2 2k 2 2S o 5 = 874, 
Pawar Oziel Graves .25_ 222. 1874, 
Wdward Miner Gallaudet .22=--.—.-— =4.-2- 1875, 
Wraneis Vinton’ Greene, 22220 £2 22 - 5 1875, 
Mme Mathews Green so s2. ool ve ws 1875, 


iidwara Goodfellow 222222222. ok oes ey 1875, 
Alexander Young P. Garnett ~....-...-.--_- 1878, 
yy alter Hayden Graves 2222-222 22-22u- 1878, 
qb rancig Mackall Gunnellis2.20e 5542.2) 2. 1879, 


Bernard Richardson Green_ -_---- -----. -_-.1879, 
William Whiting Godding_..-___-_-.__ ....1879, 
ames Howard Gore 2222... 2.258 1880, 
* Adolphus W. Greely ,...--------.2).2-- 1880, 
mupect dueery Gibons 2122 ..-s-5 25. cea 1880, 


ASAPH HALL. 

WILLIAM HARKNESS. 

FERDINAND VANDEVEER HAYDEN. 

+ JosrpH Henry. 

JULIUS ERASMUS HILGARD. 

ANDREW ATKINSON HUMPHREYS. 

lenry W. Howerate. 250.) eS 1878, 
* Edward Singleton Holden __-.-.----__---- 1873, 


(ulseiblly Eirmseoii Vo foo. 18 nl 1873, 
* Edwin Eugene Howell ----------_---.---- 1874, 
Henry Wetherbee Henshaw -_---------__-_- 1874, 


David Lowe Huntingdon 
George William Hill 


2 


17 


January 17. 
May 8. 


November 16. 
November 16. 
January 18. 
March 29. 
April 10. 
February 12. 


November 4. © 
June 7. 
January 17. 
January 17. 
January 31. 
April 11. 
April 11. 
February 27. 
April 10. 
November 9. 
December 18. 
March 16. 
May 25. 
February 1. 
February 15. 
March 29. 
March 14. 
June 19. 
December 18. 


January 18. 
June 21. 
December 20. 
January 31. 
April 11. 
December 21. 
February 1. 


18 


LIST OF MEMBERS OF THE 


* Peter Conover Bains 6. 20 be ee eS 1879, February 15. 
* Franklin Benjamin Hough ~-_____._-_-_-- 1879, March 29. 
William Henry Holmes____-_--......-..--__1879, March 29% 
Perlinsnd.b. Passer cae oc 1880, May 8. 
Wallon Jee iene oes ee 1881. 
THORNTON ALEXANDER JENKINS. 

William Waring Johnston.-.-..-..>--..-_- 1873, June 21. 

* Henry Arundel Lambe Jackson_---_------ 1875, January 30. 


Wialliam WNicolsonJefferss-2225 =o. Se 1877, 
Arnold Burress Johnsen 522-22 3 aoe 


wosepl kadar sonmeom 2s oe ee 1879, 
Owen aries se oe eee Hee a ee B80) 
PORGUCL NGIG hye een te eae ye Te 1871, 
AGiin PRY NOR Ss hee eek ae eae 1874, 
Albert Freeman Africanus King-___-----~-- 1875, 
que encunianed Rpm 228 oe ee eae ee 1875, 
Ae GTAPONGS EK iin Se Ones ue eee 1879, 
SOLOMenELs Kad Gora 7s eee eee ey ae 1880, 


+ JONATHAN HomMER LANE. 
Nat hansemitth’ sin colin =e ee ne ee eee 1871, 


** Henry i... Lockwood 23a ee ee 1871, 
eeptepuen OC. ciyford . > ep es ee oe 1878, 
A, cu LYS 09d) 217 ee Rema OFT aie ere 1874, 
* award (Phelps Tail. ac ee ee 1875, 
HB Pema omlcss MOOM 1S) a2 o> eee ee ema ee 1880, 


} FIELDING BRADFORD MEEK. 
MonTGoMERY CUNNINGHAM MEIGs. 
+ ALBERT J. Myer. 


AWVitilinmn iverd 90 ee 1871, 
RMR MEG hs a oe 1872, 
William Manuel Mew 22-9. 2 ea Ri. 
+ Archibald Robertson Marvine_-_-_-----_-- 1874, 
+ James William Milner -__.._...._ -_..__1874, 
SGATIMOR NURI OTN Ce) oe ea ree 1875, 
Otis Dutton Mason, 32 3a. Le ee 1875, 
WillitameMe Miuirtirie. 2 Sees i 0 2h. ei ee 1876, 


Martin Ferdinand Morris_._.-__. _.__.___-.-- 1877, 
* Montgomery Meigs 
* Joseph Badger Marvin 
Fredrick Bauders McGuire_____________-___ 1879, 
? Clay Macauley 


February 24. 
January 19. 
March 29. 
January 3. 


October 29. 
May 8. 
January 16. 
December 18. 
May 10. 

May 8. 

June 19. 


May 27. 
October 29. 
January 18. 
January 17. 
December 4. 
February 14. 


June 23. 
January 27. 
December 20. 
January 31. 
January 31. 
January 30. 
January 30. 
February 26. 
February 24. 
February 24. 
March 24, 
May 25. — 
February 15. 
January 3. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


Simon NEWCOMB. 
WALTER LAMB NICHOLSON. 


=Chanles' Henry’ Niehols.--2=. 292-525... 1872, 
@hanleswNordhoh- sss san see ent eee LOO, 
+ GrorcrE ALEXANDER OTIs. 

siohniW alter: Osbornesees ae 1878, 


JOHN GRUBB PARKE. 
PETER PARKER. 
*TITIAN RAMSAY PEALE. 
+ BENJAMIN PIERCE, 


Charles Obristopher Parry =... -2=- 2.22... 1871, 
“ors (Ope vel HUG y A 2 Pas) oo oa a ee 1871, 
* Charles Sanders Pierce _-_.---~~ .----..-=- 1873, 
Orlando Metcalf (Roe) 22242 22s ee 1878, 
John Wesley Powell! -2225 23. 1874, 
PEs AVIC AOIxOne ObtOD yas. aoe eee ko ee 1874, 
srAdhbortn@harlest Pealesit22 22230 Soon 1874, 
Robert lawrence Packard -.-..2+..-.----.2 1875, 
ieany Martyr Pawl 2 . seo on oe en 1877, 
“Henry Smith Pritchett —.— ....--..-.-..- 1879, 
WamieliWiebster Prentiss: 22442602 1880, 
* Christopher Raymond Perry Rodgers____~- 1872, 
“* Joseph Addison Rogers __..- --_. =. --u-- 1872, 
OMe OO METS en eae ees oe a ee ee e872; 
Henry need Nathbone oe) he so ss ee 1874, 
PISODOTE MIO WAY. ooo ooo 1874, 
70nd Campbell’ Riley 2. -22. o2>-222.-24 1877, 
Charles Valentine Riley ~-..-------------_-- 1878, 
William Francis McKnight Ritter_________- 1879, 


BENJAMIN FRANKLIN SANDS. 

+ GEoRGE CHRISTIAN SCHAEFFER. 
CHARLES ANTHONY SCHOTT. 
WILLIAM TUCUMSEH SHERMAN. 


James' Hamilton Savilless = a 1871, 
Ainsworth Rand Spofford -_--__--_-_----2-- 1872, 
? Frederic Adolphus Sawyer__-------------- 1873, 
Joanne shermanyseseseee ae eee A B74. 
BOnM Stearns) noe eee ae ee RTA. 
BAO EEHOMON COMO te see ee an ee 1874, 
} Aaron Nicholas) Skinner 2.222. 25) 1875, 
Sampel SRelapineere ooo 1875, 
SD SIVA pe eet NG a Lee ee 1876, 


Edwin Smith 


Ue 


May 4. 
May 10. 


December 7. 


May 13. 
November 17, 
March 1. 
October 4. 
January 17. 
April 11. 
April 11. 
February 27. 
May 19. 
March 29. 
January 3. 


March 9. 
March 9. 
November 16. 
January 17. 
January 381, 
May 19. 
November 9. 
October 21. 


April 29. 
January 27. 
October 4. 
January 17. 
March 28. 
March 28. 
February 27. 
April 10. 
December 2. 


oe eA Ne PR Se 2 case nea 1880, October 23. 


20 LIST OF MEMBERS. 


PW MOMISOMSrY OICRT . ce oe mee 1877, February 24. 
Henry Habinson Searle 228-2. 225-2 1877, December 21. 
Charles Dwight Sigsbee__._._._-- --__-----_-- 1879, March 1. * 
POM MHbten PtORy ahaa eee 1880, June 19. 
WILi1AM Bower Tay or. 

ete Oakein Cildeni 0 2 oe ee ee 1871, April 29. 
Picerme: NAaM IO. 25 hos A Se ee 1878, March 1. 
swiseph’ Meredith Toner 2: 22 ee 1875, June 7. 
eulmon Harris Thompson (2-2 J eee ae 1875, April 10. 
Waltiom. J. Twining sek oon ee 1878, November 23. 
Wey 2. Todds ee es ees 1878, November 23. 
weJncOb Kendrick Upton ois 2.20 a 1878, February 2. 
Winslow: Usptom: seca week ee Le ee 1880, December 4. 


George: “Vasey, 425 2: See een eo a oe ene 


* Junius B. WHEELER. 
JOSEPH JANVIER WOODWARD. 


William Mascwell Wood! 222222 e hee ae 1871, 
Hrancis AmasanivVialker 2 ses ae oe Sea eee 1872, 
dames Clanken Welling ..s eo seo. see 1872, 
Jaxmes Ormond Wilson 2222254. 050) 3 ee Rye, 
*Georce M. Wheoler 2. 2320 1873, 
* John Maynard Woodworth.__.__-__-____- 1874, 
Allen sD 4VWillsins: wa. sane Sie ee 1874, 
CC harlessVVy aren ese: 2 yeh suse Leese ens 1874, 
* SOSGOR YW ODM as 8 on. ce eee ee SLO; 
* Christopher Columbus Wolcott ----.---~-- 1875, 
JuesterDiranle Ward). 25.20) Se ee Eee. 
Charles) zAubiatharawinites 22 ss eee eee 1876, 
ZebisborsTy.. Wihthes oi ke ee 1880, 
William. Crawford Winlock__.__._.......__ 1880, 
{Akordecal Yarnell: (2.255.220 50 24 oe eee 


Henry Crissey Yarrow 


Amton Zumibraek 2.262 ey es ee 1875, 


June 65. 


December 2. 
January 27. 
November 16. 
March 1. 
June 7. 
January 21. 
April 11. 
May 8. 
January 16. 
February 27. 
November 18. 
December 16. 
June 19. 
December 4. 


April 29. 
January 31. 


January 30. 


BULLETIN 


OF THE 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


185TH MEETING. OcTOBER 9, 1880. 
The President in the Chair. 


The minutes of the last meeting were read and adopted. 


The President notified the meeting of the decease of Prof. Petrcr’ 
whereupon 


Mr. Ex.iorr moved the appointment of a committee of three, to 
be appointed by the Chair, to draft resolutions in accordance with 
the notice just given and submit the same at the next meeting. 


The Chair appointed as Committee: J. E. Hinaarp, J. H. C. 
CoFrFIn, and Wm. FERRELL. 


The treasurer notified the meeting that Vol. 3 of the Bulletin 
had been published, and that a copy would be forwarded to all 


members not in arrears. 


Mr. C. ABBE communicated the first part of a paper on the 
Aurora Borealis, referring to studies made by him on the appear- 
ance of the aurora of April 4, 1874. He spoke of the difficulty 
which beset the consideration of the explanation of the appearance 
of the aurora, and especially of obtaining the altitude of the arch. 
The present modes of measuring the height yield only negative 
results, as shown by the experiments of Bravais and Martin, using 
the trigonometrical method. The second mode employs the varying 
amount of dip at separate localities, using it according to Galles’ 
method, which assumes the dip of the needle to be of the same 
amount in the upper regions of the air as at the earth’s surface, 
which has not been proved. Mr. Abbe also referred to Gauss’ 
formula for calculating the direction and intensity of magnetism for 
all localities, and the defects in Galles’ method of calculating the 
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heights of auroras, and concluded that we should look with doubt 
upon all results obtained. | 


Mr. Azse then alluded to a third method which has been used 
by Prof. Newton: this method is based on the assumption that the 
Aurora describes an arc running round the earth in a circle parallel 
to,the region of greatest frequency of the aurora; this method in- 
volves too many assumptions to justify its adoption. It seems im- 
possible to obtain harmonious results from observations at one 
locality compared with another; nor can the results be made to 
harmonize with the three methods. 


Mr. Exxiort alluded to a generally accepted belief that auroras 
exist at variable heights in the atmosphere, and synchronous with 
its existence disturbance of the magnetic needle occurs and great 
electric disturbance, shown by the irregular working of telegraphic 
apparatus. In the high regions of the air the currents encounter 
much less resistance than at the earth level. 


Mr. OsBorNE made remarks on observations made by him on 
auroras at Melbourne, and on the appearances of the magnetic 
light in the southern hemisphere. 


Mr. PowEtt considered that auroras could occasionally appear 
in the lower strata of the atmosphere, and referred to an observa- 
tion of his own in which the arch was placed between the observer 
and a mountain. : 


Mr. FAarQuHar called attention to the frequent accounts given 
of the occurence of the aurora at low levels in high latitudes (as 
in Norway ;) and as regards the direction of the flashing of the 
rays as proceeding from below upwards or vice versa, this might 
be an error of observation, similar to observations on the direction 
of currents or direction of electric light or of magnetism. 


The President remarked in closing the discussion that more care- 
ful and systematic observations were necessary to determine the 
height and position of the auroral streamers, and to substantiate 
the conclusion that the same streamers could not be seen by obsery- 
ers a few miles apart. He cited the general fact of aurdras being 
seen in the north and not in the south over wide stretches of latie 
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tude, as one which seems to him difficult to explain on any theory 
that the aurora was a local phenomenon. 


The meeting then adjourned. 


186TH MEETING. OctToBER 23, 1880. 
The President in the Chair. 


The minutes of last meeting were read and adopted. 


The President notified the meeting of the decease of General A. 
J. Myer, one of the members of the Society. 


Dr. TonER moved the appointment of a committee to draft reso- 
lutions suitable to the occasion. 


Committee appointed: Messrs. J.C. WELLING, CLEVELAND ABBE» 
GARRICK MALLERY. 


The committee appointed at the last meeting of the Society, to 
report a resolution commemorative of the decease of Prof. PEIRcE, 
reported as follows: 


Resovled, That the Philosophical Society of Washington put on 
record their appreciation of the eminent services to science rendered 
by the late Prof. Benjamin Peirce, of Harvard University, some 
time since Superintendent of the United States Coast Survey, and 
during that time a member of this Society. His introduction of 
the new modes of condensed mathematical thought into celestial 
mechanics, and his development of new algebraic methods to their 
uttermost limit, will ever mark him as one of the most powerful 
mathematicians of our age. 


Mr. Atvorp said he had a warm sympathy with this just and 
appropriate tribute to the memory of Benjamin Peirce. Though 
he could say much in admiration of his genius and of his works, 
he would now only make an allusion to a mathematical discussion 
in which Prof. Peirce referred to his friend Agassiz, for whom he 

always expressed a warm regard. 

’ In the spring of 1865 Prof. Peirce invited the speaker to attend 
the meeting, at Northampton, in August of that year, of the 
National Academy of Science, at which he expected to read a 
paper. On reaching the room was found arranged around the 
walls about a dozen large drawings to illustrate the “ Path of the 
Sling,” which was his topic. He had obtained an equation of this 
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path. The curve exhibiting this path was very simple in his first 
drawings and very complicated in the last, according to the changes 
made in the constants entering into the equation, but’ the law on 
the equation of the curve remained the same. The last drawings 
disclosed highly complex and involved curves not unlike the 
epicycloids. 


Prof. PErRcE said that these drawings had greatly interested Prof. 
Agassiz, then absent in his voyage around Cape Horn. It was a 
striking example of the great varieties and possibilities in nature, 
buried in the same law. These curves, however apparently differ- 
ent, were traced by the use of the same identical equation, and 
between the examples exhibited by Prof. Peirce of course myriads 
of intermediate curves existed. It is obvious that the attraction of 
all this to Agassiz was the anolagy to organisms in botany and in 
zoology where groups and species obey some common generalization. 

A son of Prof. Peirce has stated that this discussion was never 
printed, and it is feared that a large share of his brilliant original 
conception will never be published. 


Mr. Exxiort referred in warm terms to the genial disposition of 
Prof. Pierce, and to the encouragement always given by him to 
young investigators, a characteristic by which he was marked. 

Mr. ELxiott mentioned that he was the fortunate possessor of a 
presentation copy of the “ Linear Associative Algebra” referred to 
by Prof. Hilgard, a work which could not fail to impress the in- 
vestigator with respect and admiration for the great genius of the 
author. 


Prof. HizcGArp said he would supplement his first characteriza- 
tion of the ideal algebra, and would call that work the exhaustive 
treatment of a given mode of investigation, a method of research 
carried to its uttermost limit and completely exhausted. 


Mr. Atvorp stated that Prof. Peirce undoubtedly did a good 
deal to further the cause of astronomical science by obtaining appro- ~ 
priations to test the value of heights on the Union Pacific Railroad 
for astronomical observations. In August, 1868, at Chicago, the 
American Association for the Advancement of Science recommended 
the establishment of an observatory in that region. Prof. Peirce, 
as Superintendent of the Coast and Geodetic Survey, had observa- 
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tions made at Sherman Station by Prof. C. A. Young, and on the 
Sierra Nevada by Prof. Davidson. All this paved the way for the 
endowment and establishment of the Lick Observatory. These 
experiments led to the conclusion that the atmosphere of California 
was most favorable to such observations. The more recent tentative 
observations of Mr. Burnham at Mount Hamilton confirm these 
views, and give promise of great success at the Lick Observatory. 


Prof. ABBE said that while the scientific and public works of 
Prof. Peirce would always be spoken of with admiration, his social 
characteristics were equally interesting. Prof. Abbe could never 
forget the first time he shook hands with the venerable mathe- 
matician in 1860, when he felt that there was a bond of union and 
sympathy between them. Almost the first words he ever heard 
him utter gave a glimpse of the man himself. He had heard Prof. 
Peirce say that the true poet—he who writes the most elevated 
poetry—is the pure mathematician. 


. Remarks by Mr. Epwarp GoopFELLow. 


It was my privilege, more than a quarter of a century ago to be 
ordered to duty under Prof. Peirce’s direction, to aid him in cer- 
tain investigations he was making in behalf of the Coast Survey, 
with the object of ascertaining the most probable value to be as- 
signed to observations of moon culminations in the determination 
of differences of longitude. 

He was then in the prime of life and upon the threshold of that 
great fame which his works brought to him but a few years later: 
He impressed me as a man of thorough kindliness of heart. I 
came to Cambridge an entire stranger; he interested himself per- 
sonally in obtaining for me home-like lodgings, and not unfrequently 
would come to my room to explain in detail, or to write out at length, 
formulee which in his own very concise forms had been to me an en- 
tire puzzle. 

Among the Harvard students he was very popular; his text- 
books though were less liked than himself. It was a common say. 
ing among the collegians, that Prof. Peirce took for granted, in his 
books, that every one had as clear an insight into mathematics as 
he himself had. 

I was on duty at West Hills, one of the Coast Survey stations on 
Long Island, in 1865, when Prof. Peirce came to see Mr. Bache, 
then just returned from Europe, but not with improved health. 
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Two years later, the death of Prof. Bache created a great va- 
cancy. At that time the character and qualifications of the man 
who should succeed him in that high office were thoroughly under- 
stood. A recognized pre-eminence among scientific men, an ability 
to form an independent judgment respecting the problems of geo. 
desy involved in the work—these were essentials. It is enough to 
say of Prof. Peirce that his appointment amply fulfilled these re- 
quirements. Foremost among the geometers of his own land, and 
regarded as in the front rank of foreign mathematicians, Prof. 
Peirce, during the first years of his superintendency, developed an 
administrative ability, which, in the methods of its exercise, won 
for him the friendly regard and respect of both the older and 
younger officers of the survey. Recognizing, with a fine tact and 
courtesy, the conditions entailed upon officers engaged in field 
work—much physical hardship, small pay, and slow promotion— 
he established a system of gradual increase of pay at certain in- 
tervals, and according to merit. 

With Government officials, members of Congress, and all whom 
it was necessary to consult in obtaining appropriations for the sur- 
vey, Prof. Peirce was never at fault; he knew how to use the legiti- 
mate methods of success; and he will long be remembered, not 
only as a great mathematician, but as the able director of an im- 
portant national work. 


President Newcoms said, as one who had known Prof. Peirce 
only a little less than a quarter of a century, it might not be in- 
appropriate for him to say a few words, although much that he 
would have said had been anticipated by those who had already 
addressed the Society. 

One of the most interesting points in Prof. Peirce’s character 
was the fact that he was anything but a mathematician, as conyen- 
tionally understood—cold, unsympathizing, living in an atmosphere 
above the rest of the world. Prof. Newcomb had never known any 
one who had a better heart. 

Several members had spoken of the encouragement given by 
Prof. Peirce to those who first entered upon their life career. The 
speaker’s first interview with that distinguished mathematician had 
been indelibly impressed upon his mind. What struck him most 
forcibly about Prof. Peirce at that time was the perfectly unsophis- 
ticated way in which he put one at ease, and the total freedom 
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from anything like dignity or pretentiousness which one might sup- 
pose would be seen inso greataman. An interesting trait in Prof. 
Peirce’s intellectual character was his disposition to look at the 
philosophical side of things. Altogether, his mathematical works 
were as much treatises on formal logic as they were on formal 
mathematics. The paper on multiple algebra, referred to by Prof. 
Hilgard, had very much of that character. 

Prof. Peirce’s method of judging men was peculiar. Among his 
students he recognized only two classes—those who knew and those 
who did not know. Owing to the general vivacity of his character 
he invested the driest subjects with interest. Those who listened to 
his elocution almost fancied that they understood the highest things 
he talked about. 


Mr. Lester F. WARD made a communication on the 


ANIMAL POPULATION OF THE GLOBE. 


He stated that he had recently had occasion to compile, chiefly 
from official sources, the statistics of live stock in the various 
countries of the globe from which any data could be obtained, and 
thought that some of the general results arrived at might possess 
sufficient scientific interest to warrant laying them before the 
Society. 

The whole number of countries from which information of this 
character had been collated was twenty-seven, embracing all the 
countries of Europe except European Turkey, the several British 
Colonies in Australasia, the Island of Ceylon, Cape Colony and 
Natal in South Africa, Mauritius, the Dominion of Canada, New- 
foundland, Jamaica, the Argentine Republic, Uruguay, Chili, and 
the United States. The species of animals of which cognizance 
was alone taken were: horses, mules, asses, horned cattle, sheep, 
goats, hogs, buffaloes, and reindeer. The reports were very incom- 
plete except with respect to the four leading species, viz: horses, 
cattle, sheep, and hogs. 

The total number of each species actually reported upon was as 
follows : 


Horses - - - - - * 47,181,384 
Mules - - - - - - 3,474,391 
Asses - - - - - - 2,217,166 


Mules and asses, not distinguished 11,849 
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Horned cattle - - - - 157,598,521 
Sheep - - - - . - 382,763,015 
Goats’ - - : - - - 15,704,911 
Hogs - - - - - - 81,691,331 
Buffaloes - - - - - 89,281 
Reindeer - - - - - 96,567 

690,828,416 


The only species for which an estimate had been made of the 
total number in the world was the sheep. Mr. Robert P. Porter 
had made such an estimate, which, though varying from the official 
data in many of the above countries, afforded a basis for extend- 
ing the figures already obtained to the remaining portions of the 
globe, and according to which the ovine population of the earth 
would reach 577,763,015. Using this result as a basis, a very 
rough estimate of the number of each of the remaining species 
in regions not already covered by actual enumerations would 
place the aggregate number of all the species named throughout 
the world at a little upward of one billion head and their distri- 
bution would then be about as follows: 


Horses - - - - - - 70,770,597 
Cattle - - - - - - 236,397,781 
Sheep - - - - - - 577,763,015 
Hogs - - - - - - 100,000,000 
All other animals - - - - 32,391,247 

1,017,322,640 


Reasons were, however, given for regarding this estimate con- 
siderably too low, both as to the number of sheep, upon which it 
is based, and also in the aggregate, and the speaker thought that 
the latter would probably reach nearly a billion and a half. 

Comparisons were then made with the human population. Ac- 
cording to a recent work by Baron Kolb the population of the 27 
countries, from which reports were obtained, amounted, in 1878, to 
366,100,000. This would give, upon an average, in all these coun- 
tries, 130 horses, 430 cattle, 1,046 sheep, 224 hogs, and 29 of all 
the remaining animals taken together, to each 1,000 human beings, 
and for all these species combined, 1,887 animals to each 1,000 of 
population. 
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The latest issue of Behm & Wagner’s Bevilkerung der Erde, 
(No. 6,) gives the present population of the earth at 1,456,000,000. 
If the above estimates of the number of each of these classes of 
animals in the entire world could be relied upon, they would show, 
for each 1,000 of human population, 50 horses, 166 cattle, 407 
sheep, 70 hogs, and 28 of the other species taken together, or 716 
of all the kinds enumerated. But, as above stated, these figures 
are probably far too low, and, if the truth could be known, it would 
probably be found that the animal population within these limits 
would not fall far below the human population. 

The paper was concluded with some general observations on the 
moral bearings of the question of animal domestication. It was 
held that these facts constituted a sufficient justification of man’s 
general treatment of the brute creation; that a larger amount of 
animal life exists under man’s influence than could exist without 
it; that he creates more life than he destroys; that his methods of 
destruction are less painful than those of Nature; that it is to his 
interest to treat animals well, to supply them with abundant food, 
and relieve them from those constant fears, both of enemies and of 
want, which characterize their condition in a wild state; and that 
when life is taken, it is done quickly and as painlessly as possible; 
that the reverse of all this is the case in Nature, and hence a 
great amount of human sympathy is wasted on the creatures under 
man’s control in consequence of ignorance of a few facts and prin- 
ciples. 


Observations on the foregoing paper were made by Messrs. 
Evuiorr and Git. 


The meeting then adjourned. 


187TH Meetine. 10Tra ANNUAL Meerine, NovEMBER 6TH, 1880. 
Vice-President H1LGArD in the Chair. 
Thirty-nine members present. 
Meeting called to order by the Chair. 


The Secretary read proceedings of the last annual meeting (168th 
meeting) held November 16th, 1879. 


The names of members elected since the last annual meeting were 
announced. 
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Preliminary to voting, the list of paid up members was read. 


The election of officers for the ensuing year was *conducted in 
accordance with the rules of the Society, with the following re- 
sults :— 


President, JOSEPH JANVIER WOODWARD. 

Vice-Presidents, W. B. Taytor, J.C. WELLING, 
J. E. Hingarp, J. K. BARNEs, 

Treasurer, CLEVELAND ABBE. 

Secretaries, T.N. Grit, C. E. Durron. 


MEMBERS OF THE GENERAL COMMITTEE. 


Joun W. PowE Lt, - §Smon Newcoms, 
Wiii1AmM HARKNESS, E. B. Evxitort, 
GARRICK MALLERY, Cuas. A. SHorTT, 
JoHun R. Eastman, Tuomas ANTISELL, 


Jos. M. Toner. 


It was moved by Mr. Corrin— 


That the consideration of the subject of annual reports to be 
made by the officers of the Society, be referred to the General 
Committee, for such action as they may deem desirable. 

Adopted. 


It was also moved by Mr. Corrrin— 


That the General Committee be requested to provide some means 
for obtaining an annual address from the retiring President and 
report the same to the Society. 

Adopted. 


Society then adjourned. 


188TH MEETING. NovemBeER 20, 1880. 
The President, Mr. J. J. WoopWARD, in the Chair, and 58 mem- 
bers present. 
The newly-elected President addressed a few remarks to the So- 


ciety, expressive of his high appreciation of the honor conferred 
upon him by his election as President of the Society, and conveying 
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assurance of his desire and earnest efforts to fill the office accept- 
ably, and to aid in rendering its meetings interesting and in- 
structive. 

The Chair announced the appointment of a Committee on Com- 
munications, viz: Mr. C. E. Durron and Mr. Garrick MALLERY. 


Mr. J. C. Weturne then presented, pursuant to a resolution of 
the Society passed at its 186th meeting, the following preamble and 
resolution relative to the decease of an honored fellow member, 
viz., the late General ALBERT J. MyErR: 


Wuereas in the death of Brigadier General ALBERT J. Myer, 
late Chief Signal Officer of the Army, this Society has been called 
upon to mourn the loss of one of its founders as well as one of its 
most distinguished members, therefore, be it 

Resolved, That in testifying our deep regret at the sudden termi- 
nation of the useful life of General Myer, while as yet he was ap- 
parently in the mid-career of his activity, we, at the same time, 
would record our admiration of those energetic qualities which he 
brought to every sphere of duty he was called to fill, and by virtue 
of which he was able, on the one hand, to organize a system of 
military signaling highly valuable to the Government in the late 
war, and, on the other hand, to develop a wide field of usefulness 
by directing the whole energy of the signal service to the study and 
the practical applications of the science of meteorology, in both 
which provinces he displayed a remarkable talent for control and 
great liberality of public spirit. 

Resolved, That these proceedings be entered upon the minutes of 
the Society. 


The first communication of the evening was by Mr. Jonn Jay 
Knox, entitled 


THE DISTRIBUTION OF LOANS IN THE BANK OF FRANCE, THE 
NATIONAL BANKS OF THE UNITED STATES, AND THE IMPERIAL 
BANK OF GERMANY. 


Mr. Knox first gave a brief outline of the operations of the 
Bank of France during and since the late Franco-Prussian war. 
While it appears that the bank deals in very large amounts of 
money, particular attention was drawn to the fact that it also dis- 
tributes among the people smaller amounts than the smallest banks 
in this country, and, in its annual reports of its transactions, prides 
itself upon the fact that it has rendered services to so many of the 
humblest citizens. After reciting the amount of commercial paper 
discounted, the amount of advances on collateral securities, and 
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the amount of securities of the French Government held by it, he 
proceeded to quote from the bank reports of 1879 the classification 
of the Paris bills received at the bank: 


Bills of 10 fr., or $2 each, and under - - 7,842 
Bills of 11 fr. to 50 fr. each, or $2.20 to $10, 392,845 
Bills of 51 fr. to 100 fr. each, or $10.20 to $20, 623,232 
Bills of above 100 fr. each, or $20 - - 2,878,294 


Total - - - - - - 8,902,213 


The average value of the bills thus discounted at Paris, in 1879, 
was 859 franes or $171.80. At the branches of the bank, of which 
there are ninety, the average amount of the bills discounted was 
992 francs or $198.40. Similarly in the year 1878, this average 
value was, at Paris, 892 francs or $178.40, and in the branches of 
the bank 992 franes or 198.40. The averages for both the bank 
and its branches were for 1878, 944 frances or $188.80, and for 
1879, 900 francs or $180.00. 

The bank of France receives these bills from bankers who keep 
accounts with it as it discounts only for its depositors. These 
bankers in turn discount them for small brokers who receive them 
for this purpose from the working classes. ‘The bills are presented 
at the bank with accompanying schedules. The rate of interest is 
the same on small bills as on large ones, and no charge is made 
beyond this ordinary discount or interest. The greater part of 
these small bills are promissory notes and issued from small manu- 
facturers, and also from workmen on their own account, known as 
makers of the Articles de Paris. The annual exports of such 
articles amount it is said to twenty-five millions of dollars, and 
they consist of nic-nacs, toys, dolls, cheap bronze jewelry, and simi- 
lar products. 

Mr. Knox also gave a classification of the notes and bills dis- 
counted and held by the National Banks of the United States on 
October, 2. 1879, when the total amount of loans was $875,013,107. 
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The number of pieces of paper discounted, as will be seen, was 
808,269, and the average of each discount, $1,082,59., If the aver- 
rage time of these bills was sixty days, and the banks held continu- 
ally the same amount, the number of discounts made during the 
year would be nearly five millions (4,849,614), the total discounts 
more than five thousand millions (5,250,000,000), which would be 
eqtal to a discount of $700 annually for each voter, or $500 for 
each family in the country. The number of notes and bills of $100 
each or less at the date named was 251,345, or nearly one-third of 
the whole; the number of bills of less than $500 each was 547,385, 
or considerably more than two-thirds of the whole; while the num- 
ber of bills of less than $1,000 each was 642,765, which is more 
than three-fourths of the whole number. 

Among the States having the smallest average loans were the 
following: New York, exclusive of the cities of New York and 
Albany, $499 ; Pennsylvania, exclusive of Philadelphia and Pitts- 
burgh, $566 ; Maryland, exclusive of Baltimore, $505 ; Kansas, in 
which the average was $353 ; Iowa, with an average of $375 ; West 
Virginia, of $350; Delaware, $556; New Jersey, $566; Minnesota, 
$621; Vermont, $645; North Carolina, $667; Tennessee, $651; 
Maine, $740; Indiana, $711; New Hampshire, $815; South Caro- 
lina, $846 ; Georgia, $882. 

The Imperial Bank of Germany has a capital of $30,000,000, 
and is located in the city of Berlin. 

The total number of bills of all kinds discounted during the year 
1879 was 2,374,894, amounting to $852,175,650; the average 
amount of each bill being $358.90. The bills are classified as fol- 
lows: There were 533,564 town bills, amounting to $263,665,280— 
average $494.15 each; the number of bills on places in Germany 
was 1,834,351, amounting to $578,693,335, and averaging $315.47 ° 
each; and the number of foreign bills was 6,479, in amount 
$9,819,035, and averaging $1,515.52 each. The average amount 
of loans and discounts for the year was $82,073,500. 


Mr. E. B. Extrorr inquired whether it is desirable that bills of 
such small amounts as those discounted by the Bank of France 
should be discounted in this country; if so, what plan could be 
suggested ? 


Mr. Knox replied that the savings banks, which receive deposits 
from all classes and in small amounts, might make small loans. 
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The laws restrict their investments to the best classes of securities. If 
there is any class oppressed by the want of loans it is poor people, 
They have a little money or negotiable property laid aside, upon 
which they frequently want to borrow, but they find nobody willing 
to loan upon it. Their only resource is to go to the note shavers 
and curbstone brokers, who charge them an exorbitant interest. 
Their wants, in his opinion, could be met by the savings banks. 


Mr. J. J. Woopwarp read a communication entitled 


RIDDELL’S BINOCULAR MICROSCOPES.—AN HISTORICAL NOTICE, 


which is printed in full in the American Monthly Microscopical 
Journal for December, 1880. 


[Abstract. ] 


Mr. Woopwarp exhibited a large binocular microscope, which 
he stated had been made for the late Dr. J. L. Riddell, then Pro- 
fessor of Chemistry in the University of Louisiana, during the 
winter of 1853-4 by the Grunow Brothers, of New Haven, Con- 

‘necticut, and presented to the Army Medical Museum in April, 
1879, by Dr. Riddell’s widow. 

He said that, although the proper merit of Riddell as a discoverer 
in this connection had been duly acknowledged by such high con- 
tinental authorities as Harting and Frey, and even by some English 
writers, it had been strangely ignored by others, and that even so 
fair and usually so accurate an author as Dr. Wm. B. Carpenter 
had fallen into the error of asserting that “ the first really satisfactory 
solution of the problem was that worked out by M. Nachet;” an 
error the more remarkable in view of the manner in which Riddell’s 
discovery was published and discussed in England, and of the 
manner in which it had been used by the opticians of that country. 

Mr. Woopwarp then offered evidence to show that Riddell was 
the first to discover and publish the optical principle on which all 
the really satisfactory binocular microscopes made prior to the pres- 
ent year depend, as well as the inventor of two efficient and still 
much employed methods of applying that principle; one suitable 
for the simple or dissecting microscope, the other for the compound 
microscope. 

Riddell’s discovery was, briefly, that the cone of rays proceeding 
from a single objective may be so divided by means of reflecting 
prisms, placed as close behind the posterior combination of the ob- 
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jective as possible, that orthoscopic binocular vision can be obtained 
both with the simple and the compound microscope., This discov- 
ery, together with an account of one method of carrying it out, and 
a suggestion of the feasibility of other methods, was published by 
Riddell in the New Orleans Monthly Medical Register for October, 
1852, p. 4, and subsequently in the American Journal of Science 
and Arts, for January, 1853, p. 68. This article was reprinted in 
London, in the Quarterly Journal of Microscopical Science for 
April 1853. (Vol. I, 1853, p. 236.) 

The contrivance described in this first paper was found by Riddell 
to give orthoscopic binocular vision when used without eye-pieces, 
but when ordinary eye-pieces were employed a pseudoscopic effect — 
was obtained. This he obviated by the use of erecting eye-pieces ; 
but, soon after his first paper was published, Riddell devised a 
second plan, which gave orthoscopic binocular vision with ordinary 
eye-pieces, and which he subsequently always used for the com- 
pound microscope, reserving his first plan for the dissecting (simple) 
microscope. 

A brief notice, containing, however, a correct description of. 
Riddell’s second plan, was published in the New Orleans Monthly 
Medical Register for April, 1853, (p. 78,) and reprinted in London 
in the Quarterly Journal of Microscopical Science, Vol. I, 1853, 
(p. 304.) Subsequently, July 80, 1853, Riddell exhibited a dissect- 
ing (simple) microscope on his old plan and a compound micro- 
scope on his new plan to the American Association for the Advance- 
ment of Science, and read a paper describing those instruments, 
and pretty fully discussing the principles involved. This paper 
was published in the Proceedings of the Association, Vol. VII, for 
1853, (p. 16,) and in the New Orleans Medical and Surgical Jour- 
nal for November, 1853, (p. 3821.) It was reprinted in London in 
the Quarterly Journal of Microscopical Science for January, 1854, 
Vol. II, (p. 18.) 

Mr. Woopwarp then related the manner in ‘Sehioh Riddell’s dis- 
covery was discussed at the time, in England, by Messrs. Wheat- 
stone and Wenham, and on the continent by M. M. Harting and 
Nachet. He showed that Nachet’s modification of the compound 
microscope was suggested by Riddell’s first instrument, and that 
Nachet’s excellent binocular dissecting (simple) microscope is, in 
its optical parts, a literal copy of the binocular dissecting (simple) 
microscope exhibited by Riddell at the Cleveland meeting in July, 
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1853. This is also true of the binocular dissecting microscopes 
made of late years by Beck, of London, while the highly lauded 
erecting binocular microscope of Mr. J. W. Stephenson, F. R. M. 
S., (1870-72,) is, in its optical parts, a copy of the binocular com- 
pound microscope exhibited by Riddell at the Cleveland meeting. 
The latter instrument, as then exhibited, although optically efficient, 
was roughly put together by Riddell’s own hands. The instru- 
ment exhibited by Mr. Woodward was ordered by Riddell of the 
Grunow Brothers, in August, 1853, and delivered to him by them 
in March following. In its optical parts it is a copy of the model 
exhibited at the Cleveland meeting, but some improvements were 
made in the mechanical] details of its construction. 


J. 8. Bruiines then made some remarks upon 


THE SCIENTIFIC WORK CARRIED ON UNDER THE DIRECTION OF 
THE NATIONAL BOARD OF HEALTH. 


Prof. Ira Remsen, of the Johns Hopkins University, has made 
for the Board an investigation on the organic matter in the air. 
By the use of tubes, filled with prepared pumice stone, all the 
nitrogenous matter in the air to be examined, was removed, and its 
quantity determined by the usual tests for free and albuminoid am- 
monia. 

Air contaminated by being drawn through water containing de- 
caying meat does not yield more than the usual quantity of albumi- 
noid ammonia. 

Air contaminated by being drawn over comparatively dry de- 
caying organic matter yields more than the usual quantity of albu- 
minoid ammonia. 

Air contaminated by respiration yields more than the usual quan- 
tity of albuminoid ammonia. 

The simple statement of fact that a given sample of air yields an 
abnormally large quantity of albuminoid ammonia is not sufficient 
to enable us to draw a conclusion with reference to the purity of the 
air. We must know at what season of the year the air was col- 
Jected, and whether in the city or country; in fact, we should know 
everything possible concerning the air, and then let the conclusion 
finally drawn be a resultant of all the facts. It is probable, how- 
ever, from what is now known, that the determination of the amount 
of albuminoid ammonia yielded by air may, under many circum- 
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stances, furnish us with important information concerning the 
quality of the air, but great caution is necessary in dealing with 
this principle of examination. s 

A series of investigations upon the effects of various soils upon 
ordinary sewage has been carfied on under the direction of Prof. 
Pumpelly, of the United States Geological Survey, assisted by Prof. 
Smythe. The preliminary experiments related to the removal of 
living organisms from air and fluids by passing these through filters 
of various kinds, and then testing their effects upon solutions con- 
taining organic matter and susceptible of fermentative or putre- 
factive changes. A very large number of such solutions have been 
prepared and preserved under various conditions, and in no case 
has anything like fermentation or the development of the lower or- 
ganisms been observed, unless under circumstances where the lower 
organisms could be introduced from without, thus giving strong 
negative evidence against the theory of spontaneous generation. 
The filtration of air from such germs was found to be a compara- 
tively easy matter. Passing it through an inch of fine sand de- 
prived it of the power of producing fermentative changes. On the 
other hand, the removal of bacteroidal organisms from water was 
much more difficult, filtration through many feet of fine sand being 
insufficient to effect it. The results reported by Wernich are con- 
firmed, viz., that air passing over putrefying fluids or moist putre- 
fying surfaces does not take up organisms therefrom, nor does it 
become contaminated by passing over dried bacteria films on smooth 
compact surfaces such as glass or iron. From woven stuffs, how- 
ever, it is readily contaminated, and wherever there is dust there is 
danger. 

The results obtained by Dr. Bigelow in attempting to destroy the 
vitality of dried bacteria films by means of gaseous disinfectants 
were then mentioned. It is found that time is an important element 
in the matter, and that long exposures are necessary to secure com- 
plete destruction of vitality of such organisms. This may explain 
the failures to disinfect the Plymouth and the Excelsior by gaseous 
disinfectants. 

Drs. H. C. Wood and H. F. Fremont have made a number of 
experiments on the inoculation of diphtheria on the lower animals 
with negative results. The theory of Oertel that this disease is due 
to specific bacteria is not confirmed by their observatiénus. They 
state that their results seem to indicate that the contageous material 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 39 


of diphtheria is of the nature of a septic poison which is locally very 
irritating to the mucous membrane, and that the disease may be’ 
often a purely local affection to be treated by local remedies. 

Dr. G. M. Sternberg has been repeating the experiments of Klebs 
and Tommasi-Crudelli on the bacillus malariz. He finds in the mal- 
arious swamps around New Orleans, organisms not distinguishable 
from those figured by the authors referred to, and on cultivating 
them in gelatin solutions obtains a similar bacillus. He has not 
however obtained any specific effects by injecting these organisms 
into the blood of animals and is unable to confirm the conclusions 
announced by Klebs. 

Dr. Chas. Smart, U.S. A., has been engaged on water analysis, and 
for the last seven months on the adulterations of food. From an 
analysis of over six hundred samples he concludes that while there 
is a considerable amount of adulteration in such articles as ground 
coffee and spices there is not much that is dangerous to health—in 
the words of the last British Parliamentary Commission we are 
cheated but not poisoned. Poisonous colors derived from lead and 
antimony are found in some candies. 

The educational work of the Board was then referred to, and 
more especially its efforts to secure a uniform and satisfactory mode 
of reporting mortality statistics. 


At the conclusion of Mr. Billings’ remarks the society adjourned. 


189TH MEETING DECEMBER 4, 1880. 
The President in the chair. 


Forty-eight members present. 

The minutes of the last meeting were read and adopted. 

The Chair announced to the Society the election and acceptance 
of the following new members: ALEXANDER SMYTHE CHRISTIE, 
WiLiiAmM CRAWFORD WINLOCK, and Winstow Upton. 


The Chair also announced the appointment of Mr. WiLirAmM 
HARKNESS as an additional member of the Standing Committee on 
Communications. 
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The Society then listened to the address of the retiring President, 
Mr. Simon NEwcoms, on 


THE RELATION OF SCIENTIFIC METHOD TO SOCIAL PROGRESS. 


Among those subjects which are not always correctly appre- 
hended, even by educated men, we may place that of the true 
significance of scientific method, and the relations of such method 
to practical affairs. This is especially apt to be the case in a 
country like our own, where the points of contact between the 
scientific world on the one hand, and the industrial and political 
world on the other, are fewer than in other civilized countries. 
The form which this misapprehension usually takes is that of a 
failure to appreciate the character of scientific method, and es- 
pecially its analogy to the methods of practical life. In the judg- 
ment of the ordinary intelligent man there is a wide distinction 
between theoretical and practical science. The latter he considers 
as that science directly applicable to the building of railroads, the 
construction of engines, the invention of new machinery, the con- 
struction of maps, and other useful objects. The former he con- 
siders analogous to those philosophic speculations in which men 
have indulged in all ages without leading to any result which he 
considers practical. That our knowledge of nature is increased 
by its prosecution is a fact of which he is quite conscious, but 
he considers it as terminating with a mere increase of knowledge, 
and not as having in its method anything which a person devoted 
to material interests can be expected to appreciate. 

This view is strengthened by the spirit with which he sees 
scientific investigation prosecuted. It is well understood on all 
. sides that when such investigations are pursued in a spirit really 
recognized as scientific, no merely utilitarian object is had in view. 
Indeed it is easy to see how the very fact of pursuing such an 
object would detract from that thoroughness of examination which 
is the first condition of a real advance. ‘True science demands in 
its every research a completeness far beyond what is apparently 
necessary for its practical applications. The precision with which 
the astronomer seeks to measure the heavens, and the chemist to 
determine the relations of the ultimate molecules of matter has 
no limit, exeept that set by the imperfections of the instruments of 
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research. There is no such division recognized as that of useful 
and useless knowledge. The ultimate aim is nothing less than that 
of bringing all the phenomena of nature under laws as exact as 
those which govern the planetary motions. 

Now the pursuit of any high object in this spirit commands from 
men of wide views that respect which is felt towards all exertion 
having in view more elevated objects than the pursuit of gain. 
Accordingly it is very natural to classify scientists, and philos- 
ophers with the men who in all ages have sought after learning 
instead of utility. But there is another aspect of the question 
which will show the relations of scientific advance to the practical 
affairs of life in a different light. I make bold to say that the 
greatest want of the day, from a purely practical point of view, is 
the more general introduction of the scientific method and the 
scientific spirit into the discussion of those political and social pro- 
blems which we encounter on our road to a higher plane of public 
well being. Far from using methods too refined for practical pur- 
poses, what most distinguishes scientific from other thought is the 
introduction of the methods of practical life into the discussion of 
abstract general problems. A single instance will illustrate the 
lesson I wish to enforce. 

The question of the tariff is, from a practical point of view, one 
of the most important with which our legislators will have to deal 
during the next few years. The widest diversity of opinion exists 
as to the best policy to be pursued in collecting a revenue from 
imports. Opposing interests contend against each other without 
any common basis of fact or principle on which a conclusion can 
be reached. The opinions of intelligent men differ almost as widely 
as those of the men who are immediately interested. But all will 
admit that public action in this direction should be dictated by 
one guiding principle—that the greatest good of the community is 
to be sought after. That policy is the best which will most pro- 
mote this good. Nor is there any serious difference of opinion as 
to the nature of the good to be had in view; it is ina word the 
increase of the national wealth and prosperity. The question on 
which opinions fundamentally differ is that of the effects of a higher 
or lower rate of duty upon the interests of the public. If it were 
possible to foresee, with an approach to certainty, what effect a given 
tariff would have upon the producers and consumers of an article 
taxed, and, indirectly, upon each member of the community in any 
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way interested in the article, we should then have an exact datum 
which we do not now possess for reaching a conclusion. If some 
superhuman authority, speaking with the voice of infallibility, 
could give us this information, it is evident that a great national 
want would be supplied. No question in practical life is more im- 
portant than this: How can this desirable knowledge of the econo- 
mic effects of a tariff be obtained ? ‘ 

The answer to this question is clear and simple. The subject 
must be studied in the same spirit, and, to a certain extent, by 
the same methods which have been so successful in advancing our 
knowledge of nature. Every one knows that, within the last two 
centuries, a method of studying the course of nature has been in- 
troduced which has been so successful in enabling us to trace the 
sequence of cause and effect as almost to revolutionize society. The 
very fact that scientific method has been so successful here leads to 
the belief that it might be equally successful in other departments 
of inquiry. 

The same remarks will apply to the questions connected with 
banking and currency; the standard of value; and, indeed, all 
subjects which have a financial bearing. On every such question 
we see wide differences of opinion without any common basis to rest 
upon. 

It may be said, in reply, that in these cases there are really no 
grounds for forming an opinion, and that the contests which arise 
over them are merely those between conflicting interests. But this 
claim is not at all consonant with the form which we see the discus- 
sion assume. Nearly every one has a decided opinion on these 
several subjects; whereas, if there were no data for forming an 
opinion, it would be unreasonable to maintain any whatever. In- 
deed, it is evident that there must be truth somewhere, and the 
only question that can be open is that of the mode of discovering 
it. No man imbued with a scientific spirit can claim that such 
truth is beyond the power of the human intellect. He may doubt 
his own ability to grasp it, but cannot doubt that by pursuing the 
proper method and adopting the best means the problem can be 
solved. It is, in fact, difficult to show why some exact results could 
not be as certainly reached in economic questions as in those of 
physical science. It is true that if we pursue the inquiry far 
enough we shall find more complex conditions to encounter, because 
the future course of demand and supply enters as an uncertain 
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element. But a remarkable fact to be considered is that the differ- 
ence of opinion to which we allude does not depend upon different 
estimates of the future, but upon different views of the most element- 
ary and general principles of the subject. It is as if men were not 
agreed whether air were elastic or whether the earth turns on its 
axis. Why is it that while in all subjects of physical science we 
find a general agreement through a wide range of subjects, and doubt 
commences only where certainty is not attained, yet when we turn 
to economic subjects we do not find the beginning of an agreement? 

No two answers can be given. It is because the two classes of 
subjects are investigated by different instruments and in a different 
spirit. The physicist has an exact nomenclature; uses methods of 
research well adapted to the objects he has in view ; pursues his in- 
vestigations without being attacked by those who wish for different 
results; and, above all, pursues them only for the purpose of dis- 
covering the truth. In economical questions the case is entirely 
different. Only in rare cases are they studied without at least the 
suspicion that the student has a preconceived theory to support. If 
results are attained which oppose any powerful interest, this interest 
can hire a competing investigator to bring out a different result. 
So far as the public can see, one man’s result is as good as another’s, 
and thus the object is as far off as ever. We may besure that until 
there is an intelligent and rational public, able to distinguish be- 
tween the speculations of the charlatan and the researches of the 
investigator, the present state of things will continue. What we 
want is so wide a diffusion of scientific ideas that there shall be a 
class of men engaged in studying economical problems for their own 
sake, and an intelligent public able to judge what they are doing. 
There must be an improvement in the objects at which they aim in 
education, and it is now worth while to inquire what that improve- 
ment is. 

It is not mere instruction in any branch of technical science that 
is wanted. No knowledge of chemistry, physics, or biology, how- 
ever extensive, can give the learner much aid in forming a cor- 
rect opinion of such a question as that of the currency. If we 
should claim that political economy ought to be more extensively 
studied, we would be met by the question, which of several conflict- 
ing systems shall we teach? What is wanted is not to teach this 
system or that, but to give such a training that the student shall be 
able to decide for himself which system is right. 
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It seems to me that. the true educational want is ignored both by 
those who advocate a classical and those who advocate a scientific 
education. What is really wanted is to train the infellectual pow- 
ers, and the question ought to be, what is the best method of doing 
this? Perhaps it might be found that both of the conflicting 
methods could be improved upon. ‘The really distinctive features, 
which we should desire to see introduced, are two in number: the 
one the scientific spirit; the other the scientific discipline. Al- 
though many details may be classified under each of these heads, 
yet there is one of pre-eminent importance on which we should 
insist. 

The one feature of the scientific spirit which outweighs all others 
in importance is the love of knowledge for its own sake. If by our 
system of education we can inculcate this sentiment we shall do 
what is, from a public point of view, worth more than any amount 
of technical knowledge, because we shall lay the foundation of all 
knowledge. So long as men study only what they think is going 
to be useful their knowledge will be partial and insufficient. I 
think it is to the constant inculcation of this fact by experience, 
rather than to any reasoning, that is due the continued apprecia- 
tion of a liberal education. Every business man knows that a 
business-college training is of very little account in enabling one to 
fight the battle of life, and that college bred men have a great ad- 
vantage even in fields where mere education is a secondary matter. 
We are accustomed to seeing ridicule thrown upon the questions 
sometimes asked of candidates for the civil service because the 
questions refer to subjects of which a knowledge is not essential. 
The reply to all criticisms of this kind is that there is no one 
quality which more certainly assures a man’s usefulness to society 
than the propensity to acquire useless knowledge. Most of our 
citizens take a wide interest in public affairs, else our form of goy- 
ernment would be a failure. But it is desirable that their study of 
public measures should be more critical and take a wider range. 
It is especially desirable that the conclusions to which they are led 
should be unaffected by partisan sympathies. The more strongly 
the love of mere truth is inculcated in their nature the better this 
end will be attained. 

The scientific discipline to which I ask mainly to call your atten- 
tion consists in training the scholar to the scientific use of language. 
Although whole volumes may be written on the logic of science 
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there is one general feature of its method which is of fundamental 
significance. It is that every term which it uses and every propo- 
sition which it enunciates has a precise meaning which can be 
made evident by proper definitions. This general principle of 
scientific language is much more easily inculcated by example than 
subject to exact description ; but I shall ask leave to add one to 
several attempts I have made to define it. IfI should say that 
when a statement is made in the language of science the speaker 
knows what he means, and the hearer either knows it or can be 
made to know it by proper definitions, and that this community of 
understanding is frequently not reached in other departments of 
thought, I might be understood as casting a slur on whole depart- 
ments of inquiry. Without intending any such slur, I may still 
say that language and statements are worthy of the name scientific 
as they approach this standard; and, moreover, that a great deal 
is said and written which does not fulfill the requirement. The 
fact that words lose their meaning when removed from the connec- 
tions in which that meaning has been acquired and put to higher 
uses, is one which, I think, is rarely recognized. There is nothing 
in the history of philosophical inquiry more curious than the fre- 
quency of interminable disputes on subjects where no agreement 
can be reached because the opposing parties do not use words in 
the same sense. That the history of science is not free from this 
reproach is shown by the fact of the long dispute whether the 
force of a moving body was proportional to the simple velocity 
or to its square. Neither of the parties to the dispute thought it 
worth while to define what they meant by the word “force,” and it 
was at length found that if a definition was agreed upon the seem- 
ing difference of opinion would vanish. Perhaps the most striking 
feature of the case, and one peculiar to a scientific dispute, was that 
the opposing parties did not differ in their solution of a single 
mechanical problem. I say this is curious, because the very fact 
of their agreeing upon every concrete question which could have 
been presented, ought to have made it clear that some fallacy was 
lacking in the discussion as to the measure of force. The good 
effect of a scientific spirit is shown by the fact that this discussion 
is almost unique in the history of science during the past two centu- 
ries, and that scientific men themselves were able to see the fallacy 
involved, and thus to bring the matter to a conclusion. 

If we now turn to.the discussions of philosophers, we shall find at 
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least one yet more striking example of the same kind. The ques- 
tion of the freedom of the human will has, I believey raged for cen- 
turies. ‘It cannot yet be said that any conclusion has been reached. 
Indeed I have heard it admitted by men of high intellectual attain- 
ments that the question was insoluble. Now a curious feature of 
this dispute is that none of the combatants, at least on the affirma- 
tive side, have made any serious attempt to define what should be 
meant by the phrase freedom of the will, except by using such terms 
as require definition equally with the word freedom itself. It can, 
I conceive, be made quite clear that the assertion, “The will is 
free,” is one without meaning, until we analyze more fully the differ- 
ent meanings to be attached to the word free. Now this word has 
a perfectly well-defined signification in every day life. We say that 
anything is free when it is not subject to external constraint. We 
also know exactly what we mean when we say that a man is free to 
do a certain act. We mean that if he chooses to do it there is no ex- 
ternal constraint acting to prevent him. In all cases a relation of 
two things is implied in the word, some active agent or power, and 
the presence or absence of another constraining agent. Now, when 
we inquire whether the will itself is free, irrespective of external 
constraints, the word free no longer has a meaning, because one of 
the elements implied in it is ignored. 

To inquire whether the will itself is free is like inquiring whether 
fire itself is consumed by the burning, or whether clothing is itself 
clad. It is not, therefore, at all surprising that both parties have 
been able to dispute without end, but it is a most astonishing 
phenomenon of the human intellect that the dispute should go on 
generation after generation without the parties finding out whether 
there was really any difference of opinion between them on the 
subject. I venture to say that if there is any such difference, neither 
party has ever analyzed the meaning of the words used sufficiently 
far to show it. The daily experience of every man, from his cradle 
to his grave, shows that human acts are as much the subject of ex- 
ternal causal influences as are the phenomena of nature. To dis- 
pute this would be little short of the ludicrous. All that the oppo- 
nents of freedom, as a class, have ever claimed, is the assertion of a 
causal connection between the acts of the will, and influences inde- 
pendent of the will. True, propositions of this sort can,be expressed 
in a variety of ways connoting an endless number of more or less 
objectionable ideas, but this is the substance of the matter. 
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To suppose that the advocates on the other side meant to take 
issue on this proposition would be to assume that they did not know 
what they were saying. The conclusion forced upon us is that 
though men spend their whole lives in the study of the most ele- 
vated department of human thought it does not guard them against 
the danger of using words without meaning. It would be a mark 
of ignorance, rather than of penetration, to hastily denounce propo- 
sitions on subjects we are not well acquainted with because we do 
not understand their meaning. I do not mean to intimate that 
philosophy itself is subject to this reproach. When we see a philo- 
sophica] proposition, couched in terms we do not understand, the 
most modest and charitable view is to assume that this arises from 
our lack of knowledge. Nothing is easier than for the ignorant to 
ridicule the propositions of the learned. And yet, with every re- 
serve, I cannot but feel that the disputes to which I have alluded 
prove the necessity of bringing scientific precision of language into 
every demand of thought. If the discussion had been confined to 
a few, and other philosophers had analyzed the subject, and showed 
the fictitious character of the discussion, or had pointed out where 
opinions really might differ, there would be nothing derogatory to 
philosophers. But themostsuggestive circumstance is that although 
a large proportion of the philosophic writers in recent times have 
devoted more or less attention to the subject, few, or none, have made 
even this modest contribution. I speak with some little confidence 
on this subject, because several years ago I wrote to one of the mosti 
acute thinkers of the country, asking if he could find in philoso- 
phical literature any terms or definitions expressive of the three 
different senses in which not only the word freedom, but nearly all 
words implying freedom were used. His search was in vain. 

Nothing of this sort occurs in the practical affairs of life. Al] 
terms used in business, however general or abstract, have that well- 
defined meaning which is the first requisite of the scientific lan- 
guage. Now one important lesson which I wish to inculcate is that 
the language of science in this respect corresponds to that of busi- 
ness; in that each and every term that is employed has a meaning 
as well defined as the subject of discussion can admit of. It will be 
an instructive exercise to inquire what this peculiarity of scientific 
and business language is. It can be shown that a certain re- 
quirement should be fulfilled by all language intended for the 
discovery of truth, which is fulfilled only by the two classes of 
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language which I have described. It is one of the most common 
errors of discourse to assume that any common expression which 
we may use always conveys an idea, no matter what the subject of 
discourse. The true state of the case can, perhaps, best be seen by 
beginning at the foundation of things, and examining under what 
conditions language can really convey ideas. 

Suppose thrown among us a person of well-developed intellect, 
but unacquainted with a single language or word that we use. It 
is absolutely useless to talk to him, because nothing that we say 
conveys any meaning to his mind. We can supply him no dic- 
tionary, because by hypothesis he knows no language to which we 
have access. How shall we proceed to communicate our ideas to 
him? Clearly there is but one possible way, namely, through his 
five senses. Outside of this means of bringing him in contact with 
us we can have no communication with him. We, therefore, begin 
by showing him sensible objects, and letting him understand that 
certain words which we use correspond to those objects. After he 
has thus acquired a small vocabulary, we make him understand 
that other terms refer to relations between objects which he can per- 
ceive by his senses. Next he learns, by induction, that there are 
terms which apply not to special objects, but to whole classes of 
objects. Continuing the same process, he learns that there are cer- 
tain attributes of objects made known by the manner in which they 
affect his senses, to which abstract terms are applied. Having 
learned all this, we can teach him new words by combining words 
without exhibiting objects already known. Using these words we 
can proceed yet further, building up, as it were, a complete lan- 
guage. But there is one limit at every step. Every term which 
we make known to him must depend ultimately upon terms the 
meaning of which he has learned from their connection with special 
objects of sense. 

To communicate to him a knowledge of words expressive of 
mental states it is necessary to assume that his own mind is subject 
to these states as well as our own, and that we can in some way in- 
dicate them by our acts. That the former hypothesis is sufficiently 
well established can be made evident so long as a consistency of 
different words and ideas is maintained. If no such consistency of 
meaning on his part were evident, it might indicate that the opera- 
tions of his mind were so different from ours that no such commu- 
nication of ideas was possible. Uncertainty in this respect must 
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arise as soon as we go beyond those mental states which communi- 
cate themselves to the senses of others. 

We now see that in order to communicate to our foreigner a 
knowledge of language, we must follow rules similar to those ne- 
cessary for the stability of a building. The foundation of the build- 
ing must be well laid upon objects knowable by his five senses. Of 
course the mind, as well as the external object, may be a factor in 
determining the ideas which the words are intended to express ; but 
this does not in any manner invalidate the conditions which we im- 
pose. Whatever theory we may adopt of the relative part played 
by the knowing subject, and the external obiect in the acquirement 
of knowledge, it remains none the less true that no knowledge of 
the meaning of a word can be acquired except through the senses, 
and that the meaning is, therefore, limited by the senses. If we 
transgress the rule of founding each meaning upon meanings below 
it, and having the whole ultimately resting upon a sensuous founda- 
tion, we at once branch off into sound without sense. We may 
teach him the use of an extended vocabulary, to the terms of which 
he may apply ideas of his own, more or less vague, but there will 
be no way of deciding that he attaches the same meaning to these 
terms that we do. 

What we have shown true of an intelligent —— is neces- 
sarily true of the growing man. We come into the world with- 
out a knowledge of the meaning of words, and can acquire such 
knowledge only by a process which we have found applicable to 
the intelligent foreigner. But to confine ourselves within these 
limits in the use of language requires a course of severe mental dis- 
cipline. The transgression of the rule will naturally seem to the 
undisciplined mind a mark of intellectual vigor rather than the re- 
verse. In our system of education every temptation is held out to 
the learner to transgress the rule by the fluent use of language to 
which it is oun, if he himself attaches clear notions, and which 
he can never be certain suggests to his hearer the ideas which he 
intends. Indeed, we not infrequently see, even among practical 
educators, expressions of positive antipathy to scientific precision of 
language so obviously opposed to good sense that they can. be 
attributed only to a failure to comprehend the meaning of ~~ lan- 
guage which they criticise. 

Perhaps the most injurious effect in this direction arises from 
the natural tendency of the mind, when not subject to a scientific 
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discipline, to think of words expressing sensible objects and their 
relations as connoting certain supersensuous attributes. This is fre- 
quently seen in the repugnance of the metaphysical mind to receive 
a scientific statement about a matter of fact simply as a matter of 
fact. This repugnance does not generally arise in respect to the 
every day matters of life. When we say that the earth is round 
we state a truth which every one is willing to receive as final. If 
without denying that the earth was round, one should criticise the 
statement on the ground that it was not necessarily round but 
might be of some other form, we should simply smile at this use of 
language. But when we take a more general statement and assert 
that the laws of nature are inexorable, and that all phenomona, 
so far as we can show, occur in obedience to their requirements, we 
are met with a sort of criticism with which all of us are familiar, 
and which I am unable adequately to describe. No one denies 
that as a matter of fact, and as far as his experience extends, these 
laws do appear to be inexorable. I have never heard of any one 
professing, during the present generation, to describe a natural 
phenomenon, with the avowed belief that it was not a product of 
natural law; yet we constantly hear the scientific view criticised on 
the ground that events may occur without being subject to natural 
law. The word “may,” in this connection, is one to which we can 
attach no meaning expressive of a sensuous relation. 

This is, however, not the most frequent misuse of the word may. 
In fact, the unscientific use of language to which I refer, is most 
strongly shown in disquisitions on the freedom of the will. When 
I say that it is perfectly certain that I will to-morrow perform a 
certain act unless some cause external to my mind which I do not 
now foresee occurs to prevent me, I make a statement which is final 
so far as scientific ideas are concerned. But it will sometimes be 
maintained that however certain it may be that I shall perform 
this act, nevertheless I may act otherwise. All I can say to this is 
that I do not understand the meaning of the statement. 

The analogous conflict between the scientific use of language and 
the use made by some philosophers, is found in connection with 
the idea of causation. Fundamentally the word cause is used 
in scientific language in the same sense as in the language of com- 
mon life. When we discuss with our neighbors the cause of a fit 
of illness, of a fire, or of cold weather, not the slightest ambiguity 
attaches to the use of the word, because whatever meaning may 
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be given to it is founded only on an accurate analysis of the ideas 
involved in it from daily use. No philosopher objects to the com- 
mon meaning of the word, yet we frequently find men of eminence 
in the intellectual world who will not tolerate the scientific man 
in using the word in this way. In every explanation which he 
can give to its use they detect ambiguity. They insist that in 
any proper use of the term the idea of power must be connoted. 
But what meaning is here attached to the word power, and how 
shall we first reduce it to a sensible form, and then apply its mean- 
ing to the operations of nature? That this can be done, I by no 
means deny. All I maintain is that if we shall do it, we must pass 
without the domain of scientific statement. 

Perhaps the greatest advantage in the use of symbolic and other 
mathematical language in scientific investigation is that it cannot pos- 
sibly be made to connote anything except what the speaker means. 
It. adheres to the subject matter of discourse with a tenacity which 
no criticism can overcome. In consequence, whenever a science 
is reduced to a mathematical form its conclusions are no longer 
the subject of philosophical attack. To secure the same desirable 
quality in all other scientific language it is necessary to give it, so 
far as possible, the same simplicity of signification which attaches 
to mathematical symbols. This is not easy, because we are obliged 
to use words of ordinary language, and it is impossible to divest 
them of whatever they may connote to ordinary hearers. 

I have thus sought to make it clear that the language of science 
corresponds to that of ordinary life, and especially of business life, 
in confining its meaning to phenomena. An analogous statement 
may be made of the method and objects of scientific investigation. 
I think Professor Clifford was very happy in defining science as 
organized common sense. The foundation of its widest general 
creations is laid, not in any artificial theories, but in the natural 
beliefs and tendencies of the human mind. Its position against 
those who deny these generalizations is quite analogous to that taken 
by the Scottish school of philosophy against the skepticism of 
Hume. 

It may be asked, if the methods and language of science corres- 
pond to those of practical life-—why is not the every day discipline 
of that life as good as the discipline of science? The answer is, 
that the power of transferring the modes of thought of common 
life to subjects of a higher order of generality is a rare faculty 
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which can be acquired only by scientific discipline. What we want 
is that in public affairs men shall reason about questions of finance, 
trade, national wealth, legislation and administration with the same 
consciousness of the practical side that they reason about their own 
interests. When this habit is once acquired and appreciated, the 
scientific method will naturally be applied to the study of questions 
of social policy. When a scientific interest is taken in such ques- 
tions, their-boundaries will be extended beyond the utilities imme- 
diately involved, and then the last condition of unceasing progress 
will be complied with. 


At the conclusion of Mr. Newcomb’s address it was moved by Mr. 
Hilgard that the thanks of the Society are due to Mr. Newcomb 
for his weighty, instructive, and interesting address. 


The motion was carried. 


Mr. J. E. HinGarp then made a communication on the subjtct 
of 


A MODEL OF THE BASIN OF THE GULF OF MEXICO. 


He exhibited to the Society a model of the Gulf of Mexico 
recently constructed under the direction of the Coast Survey Office 
upon data obtained by a very great number of soundings. Of these 
many thousands have been made, and the model is believed to be 
_very correct. As constructed, the vertical scale is thirty times as 
great as the horizontal in order to emphasize and render easily in- 
telligible the most notable features. 

The soundings of the waters in the Gulf of Mexico began with 
the extension thither of the work of the Coast Survey, but they 
were at first only littoral and tributary to the topographic and 
hydrographic work of the Bureau. They were interrupted by the 
civil war, but were resumed at its close. Soundings had also been 
made off the east coast of Florida to ascertain the nature and di- 
mensions of the outlet of the Gulf stream. This outlet was found 
to be relatively quite small. Soundings and temperatures had been 
taken from Florida to Cuba and to Yucatan. Within a few years 
the work of exploring the general configuration of the Gulf of 
Mexico has been commenced by Commander Sigsbee, of the Navy, 
on duty in the Coast and Geodetic Survey. This officer made great 
improvements in deep-sea sounding apparatus, and, prosecuting the 
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exploration with great energy and ingenuity, has brought the work 
to a speedy conclusion. 

As a result of these investigations, it is found that the continental 
profiles which descend from every direction beneath the water of 
the gulf, have, at first, a very gradual slope of a few feet to the 
mile—until the 100 fathom depth, or thereabout, is reached. They 
then descend much more rapidly, and, in some places, with singular 
abruptness to depths exceeding 2,000 fathoms. All around the gulf 
shores is a marginal belt of varying width and of comparatively 
shallow water. Within this marginal belt is an area of similar 
shape to that of the gulf itself, and nearly concentric with its coast, 
where the depth is comparable to that of mid-ocean. The extent of 
the deeper area is about 50,000 square miles. It also appears that 
the continental or peninsular mass of Florida is of much greater area 
than that portion which exposes its surface above the water, and the 
same is true of Yucatan. An examination of the portions in the 
vicinity of the Mississippi river, shows that the delta has very nearly 
reached the position where the profile begins to drop rapidly down 
into deep water, and the apprehensions of those who fear that the 
jetties lately constructed may cause the accumulation of deposits 
further out may therefore be dispelled or greatly mitigated. 

Turning to the channel of the Gulf stream, Mr. Hilgard remarked 
that its transverse section between Florida and the Bahama Banks, 
did not exceed twelve square miles. With an average current 
velocity of only 23 miles per hour, it appears quite incredible that 
enough water can be dischaged through this passage to occasion the 
mild climate of western Europe. The main mass of the great 
oceanic drift which warms these shores, he thought must be derived 
from the Caribbean Sea, passing out between the greater Antilles, 
where the passes are far wider and deeper. Of this greater oceanic 
drift the efflux through the Florida straits forms but a small part. 

Remarks upon this communication were made by Messrs. ALVORD, 
Dutton, Girt, HARKNESS and WHITE. 

The Society then adjourned. 


190TH MEETING. DECEMBER 18, 1880. 
The President in the Chair. 
Forty-two members present. 
The minutes of the last meeting were read and adopted. 
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A communication was then read by Mr. Swan M. Burnett, en- 
titled 


COLOR PERCEPTION AND COLOR BLINDNESS. 


The speaker first gave the Young-Helmholtz theory, which con- 
sists in the assumption of three fibres in the retina corresponding 
to the so-called fundamental colors, red, green and violet, stating 
the objections that have been brought against this theory by Mauth- 
ner and others, when viewed from the standpoint of color blindness. 

He then explained in brief the theory of Prof. Hering, of Prague, 
according to which there are supposed to be in the retina three 
chemical substances, which are called the black-white, the red-green, 
and the blue-yellow. These are acted on by light, by assimilation, and 
by dissimilation. Dissimilation (D) of the black-white substance 
produces white, its assimilation (A) black. The D-action on the 
red-green produces red, the A-action green. The D-action on the 
blue-yellow substance produces blue, the A-action yellow. When 
one of the substances is lacking there is an inability to properly 
perceive the pair of colors peculiar to it. There is therefore red- 
green blindness, and blue-yellow blindness. The objections to this 
theory as advanced by Prof. Donders and others were then brought 
forward. 

There are two strong objections to both these theories aside from 
those mentioned, first, their want of simplicity, and second, the 
necessity of inventing new tissues and novel reactions of tissues to 
the affecting agent. 

The true theory of colors, when found, we have every right to 
expect will be simple, and the laws governing it will be in keeping 
with the action of light on simple substances, and in the opinion of 
the speaker, they would be found to lie in the direction of the recent 
discoveries of the action of light on the molecular structure of 
homogeneous substances, and he accepted as the foundation of his 
speculations that variation in sensation would have its basis, not in 
complexity of tissue, but in the varying action of the affecting agent. 

A theory on this basis would have the retina a substance whose 
molecular structure would be such as to allow it to respond promptly 
to each of those undulations of the ether corresponding to the prin- 
cipal colors. The wave length corresponding to red, for example, 
would produce a molecular change (most probably simply vibratory) 
which would be carried to the brain centre of vision by the optic nerve, 
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and there transformed into a distinct sensation. The same would 
hold good probably for the orange, yellow, green, blue and violet. 
We have an analogy for such reaction in the molecular change pro- 
duced by light in the metal selenium when in a crystallized state, 
and in some other substances. The photophone depends for its 
existence upon this delicate reaction of the molecular structure of 
selenium to the influence of light. Which are the primary and 
which the secondary colors—that is those arising from mixed sen- 
sations—would have to be determined by experiment. 

The speaker would divide color blindness into two classes, peri- 
pheraland central. Inthe former the retina and optic nerve would be 
the agents affected, in the latter the cerebral centre of vision. The 
latter he considered to be the most common form of congenital color 
blindness, and it was due in his opinion to the fact that this centre 
had not yet developed the power of properly differentiating the 
closely allied impressions sent to it. In such cases, the spectrum 
was not shortened, but was seen dichromic, the line of demarca- 
tion being usually at the blue. 

As regards the retinal form one broad general principle might be 
laid down, that where there was a lacking color the molecular 
changes in the retina were such as to incapacitate it from respond- 
ing promptly to the wave lengths which physically represent that 
color. 

Believing that education had much to do with the development of 
the color-sense, the speaker had devised a plan for the “ systematic 
education of the color-sense in children,’ which, if followed out 
closely, would, he believed, in the course of generations, make color- 
blindness as rare in the male sex as it nowis among females. This 
plan is published in full in the Archives of Ophthalmology. (G. 
P. Putnam’s Sons, New York, October, 1879.) 


The next communication was by Mr. E. M. GALLAuDET, en- 
titled— 


THE INTERNATIONAL CONVENTION OF THE TEACHERS OF THE 
DEAF AND DUMB, AT MILAN. 


Mr. GALLAUDET recited first certain resolutions adopted at that 
convention, which were as follows: 
“The convention, considering the incontestable superiority of 


speech over signs, 1st, for restoring deaf-mutes to social life, 2d, 
for giving them greater facility of language, declares that the 
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_ method of articulation should have the preference over that of 
signs in the instruction and education of the deaf and dumb. 


“ Considering that the simultaneous use of signs arfd speech has 
the disadvantage of injuring speech and lip reading and precision 
of ideas, the convention declares that the pure oral method ought 
to be preferred.” 


Apropos to these resolutions, Mr. GALLAUDET quoted the com- 
ments of the London Zimes, which journal remarks that— 


“No more representative body could have been collected than 
that which at Milan has declared for oral teaching for the deaf and 
dumb, and for nothing but oral teaching,” and also speaks of the 
action of the convention as expressing a “ virtual unanimity of 
preference for oral teaching, which might seem to overbear all 
possibility of opposition.” 


Mr. GALLAUDET then proceeded to explain the composition of the 
convention, which, he stated, consisted of 164 members, of whom 
eighty-seven were Italians and fifty-six French, these two nation- 
alities composing seven-eighths of its representation. There were 
from America five members, while the city of Milan alone furnished 
forty-six. The president and secretary, both oralists, were from 
Milan, and seven out of eight other officers were also oralists. The 
Paris convention, in 1878, had been organized by the Pereire So- 
ciety, an active propaganda in favor of the exclusive oral method ; 
and the organization of the Milan convention was of a similar 
nature, and cannot be regarded as representative of the general 
body of instructors of the deaf and dumb throughout the world, as 
the preceding statement of its composition must indicate. The 
American delegates voted in favor of the combined method of 
teaching, both orally and by signs. 

He expressed, in closing, the conviction that teachers of this 
country are working in the right direction, and that, in due time, 
the relative importance as well as the proper sphere of the two 
methods will be fully recognized in the combined system. 


191st MEETING. JANUARY 8, 1881. 
Vice-President TAYLOR in the Chair. 
Twenty-seven members present. - 


The minutes of the last meeting were read and adopted. 
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A communication by Mr. W. F. McK. Rirrer was then read, 
entitled— 


ON A SIMPLE METHOD OF DERIVING SOME EQUATIONS USED IN 
THE THEORY OF THE MOON AND OF THE PLANETS. 


The rectangular and polar co-ordinates of a heavenly body are 
functions of the elements of the orbit and of the time. When the 
elements are pure constants, as in the case of undisturbed motion, 
these co-ordinates vary only with the time; but when the effect of 
the disturbing force is considered, we have variation or perturba- 
tion of the elements, and hence, also, the co-ordinates vary both 
with the time and the elements. 

Since the co-ordinates are functions of the elements, as long as 
the variations of the elements are unknown, the corresponding cor- 
rections to the co-ordinates, due to these variations, must be re- 
garded as zero. Hence, in the differentiation, the differentials of 
the co-ordinates with respect to the elements, alone considered as 
variable, must be put equal to zero. Hence, also, the velocities of 
the rectangular and polar co-ordinates are zero, and thus we are 
furnished with equations of condition, which greatly facilitate the 
solution of the problem of determining the perturbations of the 
elements. 

In finding what are called the special perturbations, we resolve 
the disturbing force into three components. 

For this purpose, call 

R, the component in the direction of the radius-vector, 

S, the component perpendicular to the radius-vector, parallel 
to the plane of the orbit, and positive in the direction of the 
motion, and 

Z, the component perpendicular to the plane of the orbit. 

The values of these components, in the form we wish to employ, 
are 


a, d 
R = # (1 + m) “dr? 


§8=F (1+ m) : d 
Z=w(14+m) 28, 


Here 9 is the disturbing function, r and v are polar co-ordinates, 
z the¥co-ordinate perpendicular to the plane of the orbit, %’ the 
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Gaussian constant, and m the relation of the mass of the disturbed 
body to that of the sun. 

By putting the first differential co-efficients of the co-ordinates 
with respect to the time equal to zero, we derive, with great ease, 
the expressions for the variations of the elements. This is for the 
case of special perturbations. These expressions will contain the 
components R, S, and Z. 

If we now substitute the values of these components, wherever 
they appear, and perform the necessary reductions, we get expres- 
sions for the variations of the elements, where, instead of the com- 
ponents of the disturbing force, the force itself’ appears. 

In the case of the mean anomaly, another method has been fol- 
lowed. Its variation can best be found by means of the relation 
M=yp(t—T), 
where M represents the mean anomaly, » the mean daily motion, 

and T the time of perihelion-passage. 

I have thus derived, among others, the equations : 


BT ro. dQ. ja Noa: d d 

Sap Se AE we) oe ee 
LS Ses - dQ Parry, UV : AX 
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From these, by slight changes, we get the equations used by 
Delaunay in his theory of the moon’s motion. Thus by putting 
P(1+ m) Q=R, and writing J, 9, h, for M, », 8, respectively, 
we have 


aL aR di_ aR 
Ui nl hie ee ne d L? 
aqaG@ dk Ck Me 
a de. ae 
1D Wa Re ah >. dR 
ae. et DE 


In these equations, according to the notation of Delaunay, L = 
Van, » being the sum of the masses of the earth and moon, G = 
L7y/i—e, H = Gcost; a,e, and t being the semi-major axis, 
eccentricity, and inclination respectively; 7 designates_the mean 
anomaly, g the angular distance of the ascending node from the 
perigee, and fA the longitude of the ascending node. 
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The equations which Le Verrier uses in his theories of the planets 
are not as simple in form as those of Delaunay; but there is no 
difficulty attending their derivation by this method. The method 
Le Verrier uses in deriving them is long and cumbrous. Delaunay 
does not stop to derive the equations he uses, but refers, on this 
head, to a memoir by Benét. 

By the method given above I have derived all the fundamental 
equations used by these authors, and by those who have considered 
the subject of perturbations from the same standpoint. 

I think I have here given enough of the process to enable any 
one to understand the method. I may add that the method occurred 
to me seven or eight years ago. 


The next communication was by Mr. Epcar FRIsBy 
ON THE ORBIT OF SWIFT'S COMET. 


This comet was first observed by Prof. Swift of Rochester, Oc- 
tober 10, 1880, and was reported by him as moving directly towards 
the earth. It was observed by Prof. Eastman with the transit cir- 
cle of the U.S. Naval Observatory on the evenings of October 25, 
November 7, and November 20, and from the data so obtained the 
following elements were computed by Prof. Frisby : 


Epoch of perihelion passage 7°.775675 Washington mean time 


Q = 296° 48’ 19.//9 } 
mw == 42° 59/ 15./’8 

= 42° 267 48./75 

1= 5° 80/ 35.//9 

log a = 0.517002 
log p= 2.774504 J 


noe Equinox 1880.0. 


From these elements it will be inferred that it was moving very 
nearly towards the earth at the time of discovery, October 10. On 
November 8, it came very near the earth’s orbit, its distance from it 
then being about 0.069 of the earth’s mean distance from the sun. 
The aphelion lies just beyond Jupiter’s orbit so that its perturbations 
are liable at any time to become immense. The periodic time from 
the elements is about 2,178 days, or a little less than six years, 
but Jupiter’s position in his orbit is now such that it is not likely 
to come near the comet for a long period. For a time after the 
discovery of the comet it was doubtful whether the period was 11 
or 52 years. ‘The latter is undoubtedly the true one, the slight 
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discrepancy being due to insufficient data. It would probably be 
impossible to see it at every return, for assuming its period to be 
approximately 53 years, the earth would at each alternate return be 
at the opposite side of its orbit, and the sun would then intervene 
between the earth and the comet. It passed nearest to the earth 
about the 18th of November. 

The logarithms of the radii vectors and distance from the earth 
on the dates given are: 


log. 7 ; log. A 
October 25, 0.035328 9.221510 
November 7, 0.029018 9.141693 
November 20, 0.034557 9.119295 


No theory about any periodic time was assumed in these caleu- 
lations. 


At the conclusion of Mr. Frisby’s paper the Society adjourned. 


192» MEETING. JANUARY 22, 1881. 


The President in the Chair. 
Thirty-seven members present. 


The following communication was read by Mr. J. W. CuIcKER- 
ING, entitled— 


NOTES ON ROAN MOUNTAIN, NORTH CAROLINA. 


The great Appalachian chain, with its undulating line of 1,300 
miles, from the promontory of Gaspé, on the Gulf of St. Lawrence, 
to Georgia and Alabama, beginning as a series of simple folds of 
moderate height, increases in complexity as in altitude from north 
to south, attaining its greatest elevation in a veritable mountain 
knot in the Black range. Following it from its commencement to 
the Hudson, we find the single chain of the Green Mountains, rising 
to its extreme height in Mount Mansfield, 4,430 feet, with, on the 
east, the outlying clusters of the White Mountains in New Hamp- 
shire, with Mount Washington reaching 6,288 feet, and others ex- 
ceeding 5,000 feet, and Mount Katahdin in Maine, 100 miles away, 
about 5,200 feet, and on the west the Adirondack group, rising to 
5,379 feet, and the Catskills considerably lower. 

From the Hudson to the New River in Virginia, 450 miles 
through the States of New Jersey, Pennsylvania, and Virginia, it 
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gradually gains in both width and altitude, consisting of many 
parallel ranges, with fertile valleys between, of which the great 
valley of Virginia is the largest and best known. In Pennsylvania 
the summits vary from 800 to 2,500 feet. Toward the south the 
chains become more numerous and in Virginia the Peaks of Otter 
reach 4,000 feet. The extreme eastern range is called the Blue 
Ridge, the extreme western the Cumberland Mountains, or, more 
properly, Plateaus, while the high range or ranges between are, in 
general, called the Alleghanies. 

From the New River south the system becomes much more 
complex. The main chain, hitherto called the Blue Ridge, is 
deflected to the west, and for 250 to 300 miles, in a circuitous chain, 
under the names of Iron, Stone, Bald, Great Smoky, and Unaka 
Mountains, forms the boundary line between North Carolina and 
Tennessee, rising frequently to heights exceeding 6,000 feet; while 
the more easterly range, retaining the name of Blue Ridge, and 
finding its southern terminus at Czsar’s Head, in South Carolina, 
where it turns abruptly to the northwest, reaches even loftier alti- 
tudes, Mitchell’s high peak being accredited with 6,717 feet. 

In North Carolina these two ranges are more than 50 miles apart, 
are partially connected by transverse ranges, and, for more than 
100 miles, constitute a great central plateau, like that of Colorado 
on a small scale. 

As says Prof. Guyot, “ Here then through an extent of more 
than 150 miles the mean height of the valley from which the 
mountains rise is more than 2,000 feet. The mountains which reach 
6,000 feet are counted by scores, and the loftiest peaks exceed 6,700 
feet, while at the north, in the group of the White Mountains, the 
base is scarcely 1,000 feet, the gaps 2,000 feet, and Mount Wash- 
ington, the only one which rises above 6,000 feet, is still 400 feet 
below the Black Dome of the Black Mountains. Here then, in all 
respects, is the culminating region of the vast Appalachian system.” 

The eastern chain, or Blue Ridge is still the watershed, and, on 
the Atlantic slope, gives birth to the Roanoke, Catawba, Broad, 
Saluda, and Savannah rivers; while on the other side this area of 
mountains and plateaus is separated by transverse chains into many 
deep basins, at the bottom of each one of which runs one of those 
mountain streams, which are compelled to cut their way to the 
Tennessee through gaps, gorges, and defiles in the very heart of 
this mighty chain, giving us some of the most picturesque scenery 
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to be found on the continent. Among these, the New, Watauga, 
Nolichucky, and French Broad are the best known. , 

In the midst of this region, with all three ranges in sight, stands 
Roan Mountain, Laurentian in age, the State line crossing it at an 
altitude of 6,391 feet, as determined by the mean of my baromet- 
rical observations—and on and about this mountain it was my good 
fortune to stay from June 25th to August 30th. 

Notes upon some of the peculiarities of the region, as contrasted 
with the northern Appalachian, will be my apology for asking 
your attention. 


I. The Uniformity of Elevation. 


Standing on the summit of Roan, we look into seven different 
States, and command a horizon of 30 to 80 miles. On the north 
and west the eye catches the Cumberland range in the horizon, 
beyond the great Tennessee plateau, which is traversed by the 
Clinch and a score of other ranges, but all as level as if designed 
for railroad embankments. 

On thesouth and east there is a wilderness of mountains. Guyot 
gives 50 to 60 with altitudes exceeding 6,000 feet, and yet the 
highest is only 6,717 feet, and perhaps 40 of them fall between 
6,000 and 6,500, while hundreds of others are above 5,000. The 
valleys rarely go below 3,000 feet. The railroad after leaving 
Lynchburg reaches 1,000 feet in a few miles, and from that point for 
nearly 300 miles never goes below 1,500 feet, its highest summit 
being at 2,550 feet. 


IT. Uniformity of Temperature. 


During nine weeks the mercury once indicated 75°, seven times 
70° +, once 45°, three times 50°, the general daily variation being 
between 55° and 65°. The spring, a few rods rods from the hotel, 
has a temperature of 45°. Equally remarkable was the uniformity 
of atmospheric pressure the highest barometer being 24.19, and the 
lowest 23.87, or a difference of only 0.82 inches. No wind hala 
velocity of more than twenty miles an hour, and seldom did it 
reach ten. 


III. Fertility of the Summit. 


Instead of the upper 1,000 feet being, as in most of the northern 
Appalachian peaks reaching an altitude of over 5,000 feet, a pile 
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of barren rocks, with lichens their only vegetation, the summit of 
Roan, and many other peaks, is a smooth, grassy slope, of the most 
vivid green, dotted with clumps of Alnus viridis, and Rhododendron 
catawbiense, the soil one or two feet in depth, rich and black. How 
this amount of humus was accumulated on these summits, and what 
cause destroyed the forests which its existence would seem to indicate 
as formerly existing, are questions not easily answered. 

The valleys are very fertile, and adapted to almost any crop. 

At an elevation of 3,000 to 4,000 feet occurs a belt of the most 
magnificent forest trees I have ever seen—hundreds of chestnuts, 
sugar maples, lindens, tulip trees, yellow birches, buck-eyes—some 
from 4 to 7 feet in diameter, and rising 70 to 80 feet without a limb. 
One chestnut measured 24 feet in circumference, and one black 
cherry measured 19 feet. Thorn bushes are as large as old apple 
trees with dwarf buck-eyes and yellow birches, looked like old 
orchards of vast extent. 


IV. Flora. 


Ascending the mountain, the vegetation takes on a northern aspect, 
Hemlocks abound till near the summit, where they are replaced by 
Abies Fraseri, the characteristic species of these summits. 

Anemone nemorosa, Oxalis acetosella, Rubus odoratus, Ribes lacustre 
and prostratum, Aster acuminatus, Habenaria articulata, Veratrum 
viride, Lycopodium lucidulum, and similar species, remird one of the 
woods of Maine or New Hampshire. 

The peculiar flora of the upper 1,000 feet, greatly resembles in 
habit that of the White Mountains, but very few species are the 
same. Paronychia argyrocoma, Lycopodium selago and Alnus viridis, 
are almost the only plants that occur to me as identical in the two 
localities, and these in the White Mountains are found in Crawford 
Notch, while in Roan they are near thesummit. Arenaria grenlan- 
dica is replaced by A. glabra, Solidago thyrsoidea by S. glomerata ; 
Geum radiatum of the North is a variety of that found here; the 
two dwarf Nabali of White Mountains are represented by a new 
species, WV. roanensis, Rhododendron lapponicum (four inches high) 
by magnificent R. catawbiense, covering the summit with its domes 
of inflorescence six to eight feet in diameter, Castilleia pallida by 
C. coccinea. 

So that, in general, the species peculiar to these mountains are 
hardly sub-alpine, and thus continuous with similar species further 
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north, but are rather apparent instances of local variation, many 
species being confined to very limited localities. P 

On Mount Washington, a few rods will often give the same plant 
in bud, flower, and fruit, as a north or south exposure, a precipice, 
or a snow-drift may retard or accelerate growth; but on these 
southern mountains no such difference obtains any more than in 
the valleys below. 


On this communication Mr. J. W. PowELt remarked that the uni- 
formity in the altitudes of the peaks is a feature resulting from the 
fact that the general mass out of which they have been carved by 
erosion possesses a plateau structure. The elevation of that region 
was distributed in its effects with an approach to uniformity over a 
wide extent of country, and was unaccompanied by those sharp flex- 
ings or the protrusions of abrupt mountain cores, which are en- 
countered in some portions of the Appalachians and other moun- 
tainous regions. The individual masses and ranges in the Cumber- 
land region are the work of erosion—the general process of land 
sculpture acting upon a broad platform, excavating broad valleys 
and narrow gorges, and leaving the peaks and ridges as cameos— 
mere remnants left in the general degradation of the whole region. 
Prof. Powell exemplified the process by citing the Uinta Moun- 
tains as a broad platform similarly carved by an extensive erosion. 


The following paper was read by Lester F. Warp, entitled— 
FIELD AND CLOSET NOTES ON THE FLORA OF WASHINGTON 
AND VICINITY. 
[Abstract.*] 
Introductory Remarks. 


This paper has resulted from a suggestion made to the writer in 
the spring of 1880, by a member of the Committee on Publications 
of this Society, relative to the need that exists for some special 


*Mr. Ward’s communication presented to the Society only a brief notice 
of the principal points of a monograph which he had prepared upon the 
flora of the District of Columbia. In view of the local character of his 
subject, and of the thorough and commendable manner in which it had 
been elaborated, the Committee on Communications recommended, and the 
General Committee authorized, the printing of a very full and copious 
abstract of the paper, which is given herewith. 
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treatise on the flora of this vicinity, and for a new and revised cat- 
alogue of the plants. While there now exists a provisional cata- 
logue containing most of the species which have been collected or 
observed by botanists during the past six or seven years, it consists 
~ of so many small annual accretions, due to constant new discoveries, 
and contains withal so many blemishes and imperfections, incident 
to its hasty compilation and irregular growth, that it has ceased, in 
great part, to meet the demands of the present time. The elabora- 
tion of a systematic catalogue of the local flora was not, however, 
at the outset at all contemplated, but merely the presentation of 
certain notes and special observations on particular species, which 
had been made in the course of some nine years of pretty close at- 
tention to the vegetation, and somewhat varied and exhaustive field 
studies in this locality. 

The flowering-time of most species here is much earlier than 
that given in the manuals, and is, moreover, in many cases, very 
» peculiar and anomalous, rendering it important to collectors as well 
as interesting to botanists to have it definitely stated for a large 
proportion of the plants. It being thus necessary to extend the 
enumeration so far, it was thought that the remainder might as well 
be added, thus rendering it a complete catalogue of all the vascular 
plants known to occur here at the present time. To these has been 
appended the list of musci and hepatice prepared by the late Mr, 
Rudolph Oldberg for the Flora Columbiana, which has been left un- 
changed except in so far as was required to make it conform strictly 
to Sullivant’s work which has long been the standard for this 
country. Dr. E. Foreman has also furnished the names of a few 
of the Characee collected by himself, and named by Prof. Farlow, 
of Cambridge, which, in the present unsettled state of the classifi- 
cation of the cryptogams, have, for convenience, been placed at the 
foot of the series. 

In undertaking this compilation I have endeavored to resist the 
usual temptation of catalogue makers to expand their lists beyond 
the proportions which are strictly warranted by the concrete facts 
as revealed by specimens actually collected or species authentically 
observed ; but have been content to set down only such asI can 
either personally vouch for, or as are vouched for by others who 
have something more substantial than memory to rely upon; pre- 
ferring that a few species actually occuring but not yet seen should 
be omitted and afterwards supplied, rather than that others, sup- 
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posed to exist, but which cannot be found, should stand in the cat- 


alogue to be apologized for to those who would beglad to obtain 
them. A few species, however, which are positively known to have 
once occured within our limits, but which have been obliterated 
within the recollection of persons now living, have been retained, 
as well as several of which only a single specimen has been found ; 
but in all such cases the facts are fully stated in the notes accompany- 
ing each plant. 


Range of the Local Flora. 


The extent of territory which has of late years been tacitly recog- 
nized by botanists here as constituting the area of what has been called 
the Flora Columbiana is limited on the north by the Great Falls of 
the Potomac, and on the south by the Mount Vernon estate in Vir- 
ginia, and Marshall’s just opposite this on the Maryland side of the 


river, while it may reach back from the river as far as the divide — 
to the east, and as far westward as the foot of the Blue Ridge, so as" 


not to embrace any of the peculiarly mountain forms. Practically, 
however, the east and west range is much more restricted and only 
extends a few miles in either direction. 


_ Comparison of the Flora of 1830 with that of 1880. 


Washington and its vicinity has long been a field of botanical 
research. The year 1825 witnessed the dissolution of the Washington 
Botanical Society, which had for many years cultivated the science, 
and thesame year also saw the formation of the Botanic Club, which 
continued the work, and in one respect, at least, excelled the former 
in usefulness, since it has handed down to us of the present gen- 
eratien a valuable record in the form of a catalogue of the plants 
then known to exist in this locality. ‘This catalogue, which was 
fittingly entitled Flore Columbiane Prodromus, and claimed to 
exhibit “a list of all the plants which have as yet been collected,” 
though now rare, and long out of print, is still to be found in a few 
botanical libraries. 

I have succeeded in securing a copy of this work, and have been 
deeply interested in comparing the results then reached with those 
which we are now able to present. A few of these comparisons are 
well worth reproducing. 


It should be premised that the Prodromus is arranged on the ‘ 


—, 
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artificial system of Linnaeus, so that before the plants could be 
placed in juxtaposition they required to be re-arranged. This, how- 
ever, was not the principal difficulty. Such extensive changes have 
taken place in the names of plants during the fifty years which have 
elapsed since that work appeared, (1830,) that it is only with the 
greatest difficulty that they can be identified. After much labor, I 
have succeeded in identifying the greater part of them, and in thus 
ascertaining about to what extent the two lists are in unison. This 
also reveals the extent to which each overlaps the other, and 
thus affords a sort of rude index to the changes which our flora has 
undergone in half a century. There are, however, as will be seen, 
many qualifying considerations which greatly influence these con- 
clusions and diminish the value of the data compared. 

The whole number of distinct names (species and varieties) enu- 
merated in the Prodromus is 919. Of these 59 are mere synonyms 
or duplicate names for the same plant, leaving 860 distinct plants. 
Ihave succeeded in identifying 708 of these with certainty as among 
those now found, and six others, not yet clearly identified, should 
probably be placed in this class. This leaves 146 enumerated in 
the old catalogue which have not been found in recent investigations. 
[A classified list of these plants was presented and commented upon 
somewhat in detail. ] 

With regard to these 146 species, it must not be hastily concluded 
that they represent the disapp@arance from our flora of that nume 
ber of plants. While they doubtless indicate such a movement 
to a certain extent, there are ample evidences that many of them 
can be accounted for in other ways. After careful consideration, I 
have been able to divide them into four principal classes arising 
out of— 

1st. Errors on the part of those early botanists in assigning to 
them the wrong names. 

2d. The introduction into the catalogue of adventitious and even 
of mere cultivated species, never belonging to the flora of the place. 

3d. The undue extension by those collectors of the range of the 
local flora so as to make it embrace a portion of the maritime vege- 


_ tation of the Lower Potomac or the Chesapeake Bay, and also the 
mountain flora of the Blue Ridge. 


4th. The actual extermination and disappearance of indigenous 
plants during the fifty years that have intervened since they made 
their researches. 
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The assignment which I have made of each species to its appro- 
priate class has been of course in great part conjectyral and may 
be incorrect in many cases, while another botanist might have 
differed considerably in regard to special plants; yet it is not based 
on a general judgment drawn from my acquaintance with the present 
flora, but upon several kinds of special evidence, which in numerous 
instances has reversed my prima facie decision. 

In the first place, I have carefully compared the range of each 
species as given in the text books to determine the probabilities for 
or against its being found here, and in the second place I have 
compared this list with the corresponding one of the species now 
found but not enumerated in the Prodromus. I have also endeay- 
ored to make due allowance on the one hand for the tendency above 
referred to to swell catalogues beyond their proper limits, and on the 
other for the well known fact that every flora is at all times under- 
going changes. ' 

It must not be forgotten, either, that half a century ago the sur- 
face of the entire country here must have presented a very different 
appearance from that which it presents now. The population of 
the District of Columbia in 1830, when it included a portion of 
Virginia, was only 39,834. It is now, exclusive of the Virginian 
part receded to that State, 177,638. To render the comparison 


more exact we may add to the latter number the present population 


of Alexandria county, amounting to 17,545, and we have in the 
place of 39,834 a population on substantially the same area of 
195,183, or about five times as large. The population of Maryland 
in 1830 was 447,040; in 1880 it was 934,632, or considerably more 
than twice as large. .That of Virginia in 1830 was 1,211,405. Vir- 
ginia and West Virginia, embracing the same territory, now number 
2,131,249 the population not having quite doubled: the retardation, 


however, as compared with Maryland, is doubtless due entirely to 


influences affecting the southern counties. There were doubtless 
large areas of primeval forest then within our limits which are now 
under cultivation, and a much greater variety of soil and woodland 
was then open to the researches of the botanist. As a consequence 
we ought to expect that it would sustain a much richer flora. 

The general result at which I arrive by the process adopted may 
be summed up as follows: oa 

1st. That 43 of these names, or 29 per cent. of them, belong to 
the first class and constitute errors in naming. 
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2d. That 12 of these plants, or 8 per cent., belong to the second 
class, or were simply cultivated species, and never belonged to this 
flora. 

3d. That 10 of them, or 7 per cent., belong to the third class and 
were collected beyond the reasonable limits of our local flora. 

4th. The remaining 81, or 56 per cent., belong to the fourth class, 
and represent bona fide discoveries in 1830 of species which either 
do not now occur or are so rare as to have escaped the investigations 
of the present generation of botanists. 

With regard to the first of these classes, the large number of errors 
in naming cannot be considered any derogation from the ability or 
fidelity of the compilers of the Prodromus or their immediate pre- 
decessors, when we remember the very unsettled state that American 
botany was in at that time. Both names and authorities were badly 
confused, and errors were committed even by the most experienced 
botanists. For example, their Corydalis glauca as probably also 
their C. aurea, meant C. flavula which is now abundant, but omitted 
by them. Their Arabis stricta might have been A. hirsuta or A. 
patens, which are both now rare, though it was more probably a 
form of A. laevigata, as they seemed to be specially fond of drawing 
nice distinctions and expressing them by synonyms. Varieties, 
however, were scarcely recognized by them, the trinomial theory 
being then in itsinfancy. I might thus proceed to discuss all their 
supposed errors, but this is not necessary. 

The second and third classes, amounting together to 16 per cent. 
of the alleged excess over the present flora, consist also of errors, 
but errors which it is much less easy to palliate. It is natural to 
wish to make as large a showing as possible, and the temptation to 
insert into a catalogue everything which by any construction can 
be claimed to belong there is rarely resisted. To show that this 
propensity still exists, it may be remarked that of the 1054 species 
enumerated in the preliminary catalogue of plants of this vicinity, 
published by the Potomac Side Naturalist’s Club in 1876, 89, or 
about 83 per cent. are now admitted by all not to have been seen 
here at that time, and have never been found by any one since, al- 
though nearly three hundred other species have since been added 
to the flora. This is certainly not a scientific method to proceed 
upon, and as already remarked, the present effort aims to eliminate 

to a great extent this source of error. 

The 81 species constituting the fourth class remain, therefore, the 
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only ones to which any special interest attaches and for the determ- 
ination of which the present somewhat laborious analysis of this 
ancient document has been undertaken. For these, the botanists of 
our times should make diligent search and perchance a few of them 
may still be found. Assuming that they no longer exist, they do 


not represent the whole number of plants that have disappeared — 
from our flora during the interval of fifty years. This could be- 


only on the assumption that the Prodromus was a complete record 
of the flora at the time. This it certainly is not. The aggregate 
number, exclusive of synonyms or duplicated names, which it con- 
tained was, as we saw, 860, which includes one cellular plant, viz: 
Achara. We now identify, counting as was then done, species and 
varieties, 1249 distinct vascular plants. While no doubt many of 
these have been freshly appearing while others have been disappear- 
ing, still, from the considerations above set forth, it is highly prob- 
able that the indigenous flora of 1830 was considerably larger than 
that of 1880, and may have reached 1400 or 1500 vascular plants. 
It would appear, therefore, that only a little over half the plants 
actually existing were discovered by the botanists of that day, and 
enumerated in their catalogue. Ifthe proportion of disappearances 
could be assumed to be the same for species not discovered as for 
those discovered by them, this would raise the aggregate number to 
considerably above one hundred, and perhaps to one hundred and 
twenty-five. 

The great number of present known species not enumerated in 
the Prodromus, some of them among our commonest plants and a- 
mounting in the aggregate to 535 species, is another point of interest, 
since, after due allowance has been made for mistakes in naming 
them, it remains clear on the one hand that these researches must 
have been, compared with recent ones, very superficial ; and on the 
_ other, that, not to speak of fresh introductions, many plants now 
common must have then been very rare, otherwise they would have 
proved too obtrusive to be thus overlooked. 


Localities of Special Interest to the Botanist. 


The flora of a wild region is always more uniform than that of - 


one long subjected to human influences. The diversity in the former 
is a natural consequence of the corresponding diversity in the sur- 
face and other physical features. In the latter it is due to condi- 
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tions arbitrarily imposed by man. A primeval flora is usually 
more rich in indigenous species, but the artificial changes caused 
by cultivation often offset this to a great extent by the introduc- 
tion of foreign ones. This, however, greatly reduces its botanical _ 
interest. 

In many respects the botanist looks at the world from a point of 
view precisely the reverse of that of other people. Rich fields of 
corn are to him waste lands; cities are his abhorrence, and great 
areas under high cultivation he calls “ poor country ;” while on the 
other hand the impenetrable forest delights his gaze, the rocky cliff 
charms him, thin-soiled barrens, boggy fens, and unreclaimable 
swamps and morasses are for him the finest lands in a State. He 
takes no delight in the “march of civilization ;’ the ax and the 
plow are to him symbols of barbarism, and the reclaiming of waste 
lands and opening up of his favorite haunts to cultivation he in- 
stinctively denounces as acts of vandalism. In him more than in 
any other class of mankind the poet’s injunction— 


‘¢ Woodman, spare that tree,’”’ 


touches a responsive cord. While all this may seem as absurd to 
some as does the withholding from tillage of great pleasure grounds 
in the form of hunting parks for the landed sporting gentry of 
Northern and Western Europe, still, when these parts of the world 
are compared with the artificially made deserts of Southeastern 
Europe and Western Asia, caused by the absence of such senti- 
ments, there may, perhaps, be dimly recognized a “soul of good 
in things evil,” if not a soul of wisdom in things ridiculous. 

After the protracted subjection of a country to the conditions of 
civilization it gradually comes about that while the greater part of 
the surface falls under cultivation, more or less thorough, and the 
botanist is ultimately excluded from it, there will remain a few 

favored spots, which, from one cause or another, will escape and 
continue to form his favorite haunts. In the vicinity of large 
rivers, giving greater variety to the surface, or of rugged hills or 
mountains, this will be especially the case. As a country grows 
old large estates in the vicinity of cities fall into the possession of 
heirs who are engaged in mercantile or professional business, and 
neglect them, or they come into litigation lasting for years, and are 
thus happily abandoned to nature. These and other causes have 
_ operated in an especial manner in the surroundings of Washington, 
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and there thus exist a large number of these green oases, as it were, 
interspersed over the otherwise botanical desert. 
In consequence of this fact it requires experience in order to 


improve the facilities which the place affords. A botanist unac- 


quainted with the proper localities for successful collection might 
spend a month almost in vain, and depart with the conviction that 
there was nothing here to be found. It may not be wholly pecu- 
liar, but these favored localities are here often of very limited ex- 
tent, and in situations which from a distance afford no attraction 
to the collector. Civilization is, however, very perceptibly encroach- 
ing upon many of them, and it is feared that in another half cen- 
tury little will be left but a few bare rocks or inaccessible marshes. 

In naming localities the principal authorities relied upon are: 
1. A recent Atlas of fifteen miles around Washington, including the 
County of Montgomery, Md., Compiled, Drawn, and Published from 
Actual Surveys, by G. M. Hopkins, C. E: Philadelphia, 1879; and, 
2, a military map of Northeastern Virginia, published in the work 
of General J. G. Barnard, on the Defences of Washington, 1821. 

From the former the names of many roads, streams, estates, &c., 
have been obtained, while from the latter those of forts, batteries, 
_ &e., are often employed as more convenient. In this respect, how- 
ever, much remains to be desired. While the military map is 
antiquated, the other is frequently defective in omitting what is 
required and incorrect in erroneously locating streams and other 
objects well known to the writer. In his extensive rambles he has — 
learned many local names not found on the map, and in a few 
cases of special botanical interest, where names are wholly wanting, 
he has long been in the habit of designating the localities by names 
of his own christening, and for-which he offers no apology. 

The following are a few of the principal places of botanical in- 
terest which will be found to recur most frequently in the notes, 
and for this reason brief descriptions of them are appended. 

1. The Rock Creek Region—Rock Creek which forms the bound- 
ary line between Washington and Georgetown (West Washington), 
has escaped to a remarkable degree the inroads of agriculture and 
population. For the greater part of its length within the District — 
of Columbia its banks are still finely wooded for some distance 
back, and afford a rich and varied field for botanical exploration. 
The character of the surface along Rock Creek is most beautiful 
and picturesque, often rocky and hilly with frequent deep ravines 
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coming down into the usually narrow bottom through which the 
creek flows. The stream itself is full of the most charming curves 
and the whole region is an ideal park. No one can see it without 
thinking how admirably it is adapted for a National Park. Such 
a park might be made to extend from Oak Hill Cemetery to the 
Military Road opposite Brightwood, having a width of a mile or 
a mile and a half. Not only every botanist but every lover of Art 
and Nature must sigh at. the prospect, now not far distant, of 
beholding this region devastated by the ax and the plow. The 
citizens of Washington should speedily unite and strenuously urge 
upon Congress the importance of early rescuing this ready-made 
National Park from such on unfortunate fate.* 

The Rock Creek Region is divided, so far as the designation of 
localities is concerned, into six sections. The first embracing the 
series of groves from Georgetown to Woodley Park on the right 
bank of the creek, is called Woodley. This section embraces sev- 
eral interesting ravines and in it are found many plants rare else- 
where, such as Chame lirium, Carolinianum, Cypripedium pubescens» 
Hesperis matronalis and Liparis Leselii. In it is also a grove of 
the Hercules club (Aralia spinosa.) On the left bank of the creek 
lie the Kalorama Heights and some open woodland. 

The Woodley Park section extends to the ravine which comes 
down opposite the old brick mill-ruin known as the Adams Mill. 
The timber here has been thinned out recently by the proprietors 
but not cleared off, and the vegetation has undergone a marked 
change. Several interesting plants have been found in Woodley 
Park, including the rare Obolaria Virginica, and the beautiful Spir- 
aea aruncus. Above this the timber is heaviest on the left bank 
and some very fine ravines occur, at the head of one of which is a 
magnolia and sphagnum swamp where Veratrum viride and Sym- 
plocarpus fotidus keep company with Gronolibus obliquus and Pyrus 


* It is remarkable that when committees of Congress have been appointed, 
as has several times been done, to consider a site for a National Park, they 
have usually looked in other directions and have seemed to ignore the ex- 
istence of this region, which is certainly the only one that possesses any 
natural claims. A mere carriage ride through such parts as are traversed 
by roads is wholly insufficient to afford an adequate idea of its merits from 
this point of view. For the greater part of the distance mentioned above 
this region is accessible only to footmen. 
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arbutifolia. Here, too, though well up towards the ford, has been 
found Polemonium reptans, not seen elsewhere. 

This third section terminates at Piney Branch, and ‘from here to 
Pierce’s mill, and as far above as the mouth of Brood Branch, the 
fourth section extends. This section is well wooded on both sides 
and includes the enchanting Cascade run which leaps down over 
the most romantic rocks. Near Pierce’s mill are many trees and 
shrubs, planted there years before, but now well naturalized. 
Among these are Aralia spinosa, Xanthoxylum Americanum, Acer 
saccharinum, Pinus strobus, and Carya alba. Below the mill on the 
creek bottom is a long-abandoned nursery of Populus alba and 
Acer dasycarpum, from which many of the trees of the city may 
have been supplied. 

From Broad branch to the Military road is the fifth and per- 
haps most interesting section of the Rock Creek Region. On the 
left bank lie the once noted Crystal Springs, and though the build- 
ings are removed, the springs remain unchanged. Here have been 
found Ophioglossum vulgatum, Anychia dichotoma, and Perilla oci- 
motdes, as well as Tipularia discolor. On the right bank and above 
Blagden’s mill is a bold bluff in a short bend of the creek forming 
a sort of promontory upon which there grows Gaultheria procum- 
bens, the winter-green or checkerberry, this being its only known 
locality within our limits. Half a mile farther up and back upon 
the wooded slope is the spot on which stand a dozen or more fine 
trees of the Table Mountain Pine, (P. pungens.) Here also was 
first found Pycnantienum Torreyt. 

To these there must be added a sixth section extending from the 
Brightwood road to the north corner of the District of Columbia 
which lies near Rock Creek. For the first mile there is little of 
interest, the cultivated land approaching the creek and the low hills 
near its banks being covered with a short second growth of serub 
pine and black-jack. But above the Claggett estate on the right 
bank, and to some extent on both sides, lies the largest forest within 
our limits. This wood belongs, I learn, to the Carroll estate and is 
so designated in this catalogue. In it have been found very many 
most interesting plants. It was the first extensive tract found for 
the crowfoot (Lycopodium complanatum) and still constitutes the 
most reliable and abundant source known of this plant. Its present 
fame, however, rests upon its hybrid oaks, of which somé’most in- 
teresting forms have been found there. [See Field and Forest, 
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October and November, 1875; Botanical Gazette, October, 1880, 
p. 123.] Here also grows very sparingly Microstylis ophioglossoides, 
and quite abundantly Pyrola elliptica and P. secunda. It is also a 
rich locality for many other species rare elsewhere. 

2. The Upper Potomac Region.—The flora of the left bank of 
the Potomac is, in many respects, very unlike that of any other 
locality within our limits. A mile above Georgetown, and com- 
mencing from the recently constructed outlet lock of the Chesa- 


peake and Ohio canal, there exists a broad and low strip of coun- « 


try formerly known by the name of Carberry Meadows, lying be- 
tween the canal and the river, and extending to the feeder of the: 
canal, a distance of about three and a half miles. This interval is 
relieved by two convenient landmarks, viz., one mile above the ; 
outlet lock, a grist-mill and guano factory, popularly known as 
Eads’ mill; and a mile further, the celebrated Chain Bridge. Little 
Falls, proper, begin a hundred yards above the bridge, and extend 
half a mile or more. The region above the bridge will, therefore, 
be designated as Little Falls. The flats terminate in a remarkable 
knoll or small hillock of very regular outline and abrupt sides, 
which, from the combined effects of the feeder on one side, and large 


-overflows from it below, becomes practically an island, and is well 


known to all as High Island. These river flats are, in most places, 
covered with large boulders of the characteristic gneiss rock of the 
country. In some parts the surface is very rough, and numerous 
pools or small ponds of water occur. Overflows and leakages from 
the canal cause large sloughs and quagmires, while annual ice- 
gorges crush down the aspiring fruticose vegetation. All these 
circumstances lend variety to the locality, and, as might be ex- 
pected, the flora partakes largely of this characteristic. It would 
prolong this sketch unduly to enumerate all the rare and interest- 
ing plants which this region has contributed to our vegetable treas- 
ures, but conspicuous among them are Polygonum amphibium, var. 
terrestre, Isanthus ceruleus, Herpestis nigrescens, Brasenia peltata, 
Cyperus virens, and Nesea verticillata, all of which recur below 
Ead’s mill; Ammannia humilis, a remarkable variety of Salix 
migra, (S. nigra var. Wardi, Bebb.) Salix cordata, and S. longifolia ; 
as also Spiranthes latifolia, and Samolus valerandi var. Americanus, 
Vitis vulpina and Panicum pauciflorwm, which may be found be- 
tween this point and the bridge, while at the Little Falls we are 
favored with Paronychia dichotoma, Ginothera fruticosa, var. lineare 
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(very distinct from the type) and Ceonothus ovatus: also Ranun- 
culus pusillus and Utricularia gibba. But rich and varied as are 
these lower flats, they are excelled by High Island, the flora of 
which is by far the most exuberant of all within the knowledge of 
botanists. Here we find Jeffersonia diphylla, Caulophyllum thalie- 
troides, Erigenia bulbosa, Silene nivea, Valeriana pauciflora, Ery- 
thronium albidum, Iris cristata,and a great number of others of our 
most highly prized plants, many of which are found nowhere else. 

Above the feeder is a series of islands in the river lying for the 
most part near the Maryland shore, and to which the maps, so far 
as I can learn, assign no names. The first of these lies well out in 
the river, and has been made to form a part of the feeder-dam. It 
is low and frequently overflowed, and has not, as yet, furnished 
many rare plants, though here Arabis dentata and some others have 
been found. It has been designated Feeder-dam Island. ,The 
second is half or three-quarters of a mile above, lies higher, and is 
covered with a very dense and luxuriant herbaceous vegetation and — 
fine trees, chiefly of Box Elder, Negundo aceroides, from which cir- | 
cumstance and the peculiar impression which the long gracefully 
pendent staminate flower of these trees produced on the occasion of 
its first discovery by a botanical party it received the name of Bow - - 
Elder Island. The third island is a short distance above the last, 
has a more elevated central portion and a similar vegetation. 
Here was found, on our first visit, and also on subsequent ones, 
Delphinium tricorne, and for this contribution to the Flora Colum- 
biana it was christened Larkspur Island. The fourth of these 
islands is, in many respects, similar to the two last described, and 
upon it stands the only indigenous specimen of Acer saccharinum 
yet found here. It has, therefore, been appropriately named Sugar- 
maple Island. LErythronium albidum, Trillium sessile, Jeffersonia 
diphylla and similar species abound on all these islands, while on > 
the Larkspur Island, besides the Delphinium, has also been found 
Phacelia Purshii. The beauty of these natural flower-gardens in 
the months of April and May is unequaled in my experience. The 
light and rich alluvial soil causes the vegetation to shoot up with 
magic rapidity at the first genial rays of the vernal sun, and often 
the harbinger of spring, Erigenia bulbosa, true to its name, will 
greet the delighted rambler in late February or early March. - 

The opposite, or Virginia side of the Upper Potomac, consists 
entirely of bold bluffs, interrupted by deep ravines, often contain- 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 77 


ing wild torrents and dashing cascades. Here the flora, though 
less rich and varied, is also characteristic and interesting, and em- 
braces, among other rare things, Rhododendron maximum, Iris 
crestata, Scutellaria saxatilis, Pyenanthemum Torreyi, Solidago rupes- 
tris and S. virga-aurea, var. humilis. On the Maryland side and a 
mile above the uppermost point thus far mentioned, is the Cabin 
John run, which the botanist celebrates more for its walking fern 
(Camptosorus rhizophyllus) than for the world-renowned arch that 
spans it. 

The next most prolific source of interesting plants is the region 
of the Great Falls. The collecting grounds begin a mile or more 
below at Broad Water. On both sides of the canal the country is 
excellent, rocky and wooded, with stagnant pools and sandy hillocks. 
On these rocks grow Sedum telephoides and near Sandy Landing 
are found Vitis vulpina, Arabis patens, A. hirsuta and Triostewm an- 
gustifolium. In the pools have been found Carex decomposita, Pot- 
amogeton hybridus and P. pauciflorus, while on a rocky headland a 
large “water-pocket” has yielded my cnly specimen of the white 
water lily (Nyimphea odorata). Crategus parvifolia, Rumex verticil- 
latus Stetronema lanceolatum, and last but not least, Nasturiwm la- 
custre, have also rewarded my researches in this singular and rather 
weird region. 

On the opposite side of the river the site of the ancient canal 
around the Falls has proved very fertile in botanical trophies. 
Polygala ambigua is found near the boat landing, while by climb- 
ing the cliffs below this point the native of more northern climes 
may gaze once more upon his familiar Hemlock Spruce, Tsuga 
Canadensis. Difficult Run, a mile farther down, though indeed 
difficult of approach, repays the effort with Podostemon ceratophyl- 
lus, Smilacina stellata, Potamogeton Claytonii, and numerous other 
herbal treasures. 


3. The Lower Potomac Region. 


Passing next to the lower Potomac, the localities of special in- 
terest are, 1. Custis Spring, opposite the Arlington estate, with the 
extensive marsh below, where Sagittaria pusilla, Discopleura capil- 
lacea, Cyperus erythrorhizus, and other rare species are alone known 
to grow. 2. The point and bay below Jackson City, known as 
Roach’s run, where are found, among others, Scrophularia nodosa, 
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Tripsacum dactyloides and Pycnanthemum lanceolatum. 3. Four 
Mile run, half way to Alexandria, not yet sufficiently explored, in- © 
cluding the vicinity of Fort Scott to the northwest, where Clematis 
ochroleuca and Asclepias quadrifolia may be collected; and, 4. 
Hunting creek, a large estuary below Alexandria, including Ca- 
meron run, the stream which debouches into it, with its tributaries, 
Back Lick run and Holmes run, which unite to form it. Here 
have been found, at various points, Clematis ochroleuca, Gonolobus 
hirsutus, Itea Virginica, Geranium columbinum, Micranthemum — 
Nuttallii, Habenaria virescens, Quercus macrocarpa, Carex gracil- 
lima, Geum strictum, Galium asprellum, and very many other rare 
plants. 

On the left bank of the lower Potomac the chief locality of in- 
terest is a large wooded area below the Government Hospital for 
the Insane. This has proved arich hunting ground for the botanist, 
and has yielded Carex pallescens, Carex Woodii, Gonolobus hirsutus, 
Silene armeria, Parietaria Pennsylvanica, Myosotis arvensis, Scutel- 
laria nervosa, &c., &c. Asplenium angustifolium is known only at 
Marshall Hall, where it has been reported by Mr. O. M. Bryan, 
while opposite Fort Foote Mr. Zumbrock has found Myriophyllum 
spicatum, and opposite Alexandria Professor Comstock and Miss — 
Willets have discovered Plantago cordata. 


4, The Terra Cotta Region. 


This embraces some low grounds and undulating barrens near 
the terra cotta works, at Terra Cotta Station, on the Metropolitan — 
Branch of the Baltimore and Ohio railroad, three miles from the 
city, and also a small swamp a quarter of a mile beyond, and to 
the eastward. Here on the dry ground have been found Onosmo- 
dium Virginianum, Lespedeza Stuvei, Olitoria Mariana, and Habe- 
naria lacera; and in the swamp Aster estivus, Solida stricta, 
Woodwardia Virginica, Asclepias rubra, Poterium Canadense, and 
numerous other plants rare or absent in other localities. 


5. The Reform School Region. 


This locality is very limited in extent, but has proved one of the 
most fertile in botanical rarities. Its nucleus consists of a little 
swampy spot a short distance to the south of the National Reform 
School, in which is located a beautiful spring; but the woody 
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tract of country surrounding this and stretching southward and 
eastward some distance has also proved very fruitful. In the dif- 
ferent portions of this region have been discovered Phlox maculata, 
Melanthium Virginicum, Bartonia tenella, Lespedeza Stuvei, Desmo- 
dium Marilandicum and D. cilare, Buchnera Americana, Fimbri- 
stylis capillaris, Quercus prinoides, Carex bullata, and Gentiana 
ochroleuca, most of which do not occur at all elsewhere.. 


6. The Holmead Swamp Region. 


Like the last, this locality is quite circumscribed in area, but 
; like it, too, it is rich in interesting plants. It occupies a ravine 
leading to Piney Branch from the east at the point where the con- 
tinuation of Fourteenth street crosses that stream. The road con- 
necting the last named with the Rock Creek Church road, and 
which is called Spring street, follows this valley. The collecting 
grounds are on the south side of this road and in the springy 
meadow along the rill. The timber has long been cut off, but the 
boggy character of the ground has thus far protected it from culti- 
vation. The pasturing of animals on it during a portion of the 
year has latterly become a serious detriment to the growth of plants. 
Mr. Holmead, who owns it and lives near by, has kindly permitted 
botanists to investigate it for their purposes. Here have been found 
Ludwigia hirsuta, Drosera rotundifolia Aselepias rubra, Xyris flex- 
uosa, Fuirena squarrosa, Rhinchospora alba, Coreopsis discoidea and 
‘the beautiful Calopogon pulchellus the most showy of our orchids. 
In addition to these specially fertile tracts there are many other 
localities of great interest where valuable accessions to our flora 
have been made, and which will be particularly designated under 
the names of these species. It will suffice here to mention a wet 
meadow between the National Driving Park and Bladensburg, 
where, in a very diminutive spot, Sarracenia purpurea, Viola lanceo- 
lata, and Carex bullata, the two first wholly unknown elsewhere, 
have been discovered ; a marsh a mile from Bladensburg, near the 
millrace, where only the majestic Stenanthiwm robustum has been seen ; 
_a little swamp near the Sligo creek, between the Riggs and Blair 
roads, where the Hartford fern (Lygodium palmatum) grows spar- 
ingly; and another between Bladensburg and the Maryland Agyri- 
/ cultural College, where Solidago elliptica, Ascyrum stans, and Lyco- 
podium complanatum, var. Sabinefolium, have been found. The 
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Eastern branch region is not specially rich in floral treasures, but 
on its banks and marshes some good things appear., Habenaria 
virescens, Stetronema laceolatum, Eleocharis quadrangulata, Scirpus 
fluviatilis, Ranunculus ambigens, and Salix Russelliana are among 
these, though some of them are found elsewhere. 


Flowering time of Plants. 


It has already been remarked that most species flower at Wash- 
ington much earlier than at points farther north or the dates given © 
in the manuals. In consequence of this, a botanist unacquainted 
with this fact, and accustomed to those climates and to relying upon 
the books, would be likely to be behind the season throughout the 
year, and fail to get the greater part of the plants he desired. With 
all my efforts to make allowance for this fact, I have frequently 
been sorely disappointed and was at last driven to making a care- 
ful record, preserving and correcting it from year to year, of the 
flowering time of plants in this locality. The notes on this subject - 
appended to nearly every species enumerated in the list embody the — 
general results of these observations and may in the main be relied 
upon. The expressions used are not loose conjectures, but are in 
the nature of compilations from recorded data. In most cases an 
allowance of two weeks may be made for the difference in seasons 
though rarely more and often less. Certain plants, as for example, 
Tipularia discolor, flower at almost exactly the same time every 
year. Occasionally, however, one will vary a month or more in a 
quite unaccountable way. But any one who has watched the peri- 
odical changes of the general vegetation for a series of years and 
recorded his observations, will more and more realize the exactness 
even of these complex biological phenomena which depend so abso- 
lutely upon uniform astronomical events. 

From this point of view the season which presents the greatest 
variation and also, for this and other reasons, the greatest interest 
is the spring. There are a few plants which may sometimes be 
found in flower here in January, such as Stellaria media, Taraxacum 
dens-leonis or Acer dasycarpum (collected Jan. 17, 1876, in the 
city) in favored places, but these will bloom at any time when a 
few days of mild weather with sunshine can come to reyive them. 
There are, however, several strictly vernal species which bloom quite 
regularly in the latter part of February, such as Symplocarpus fe- 
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tidus, Chrysosplenitum Americanum, and often Anemone hepatica. 
The number regularly found in flower in March is quite large and 
in special years very large. It was of course impossible to make 
‘observations every day of any year, but taking a number of years 
my observations cover nearly every day of the spring season. As 
showing the number of these early vernal species and also how 
widely the seasons may differ, the following facts are presented: 


In the year 1878 seventeen species had actually been seen in 
flower and noted up to March 24th. I did not go out again that 
year until April 7, when I enumerated forty-six additional species, 
making sixty-three in all up to that date. This was an exception- 
ally early season. The next spring, that of 1879, was a backward 
one, as is shown by the fact that while I had visited the same 
localities, and taken notes with equal care only thirty-three species - 
_ had been seen in flower up to April 15th: twenty-nine species which 
had been seen in flower on April 7th, 1878, were not yet in flower in 
the same localities on April 13th, 1879. There appeared to be about 
three week’s difference in these two seasons. The last season, 1880, 
was again an early one, though less so than 1878. It was, however, 
near enough to the average to render the facts observed of great value. 
The folldwing are a few of them: On February 29th, seven species 
were seen in flower in the Rock Creek region. On April 4th, thirty 
were enumerated on the Virginia side of the Potomac, above the 
Aqueduct Bridge. On April 11th, eleven were seen in addition to 
those previously enumerated in the Eastern Branch region: and on 
the 18th of April, High Island was visited, and twenty-nine added 
to all previously recorded, three of which were then in fruit. The 
total to this date was therefore seventy species. This season I con- 
cluded was a week or ten days later than that of 1878, and as much 
earlier than that of 1879.* 


* Since the above was written the present season (1881) has passed its vernal 
period. It has proved still more backward than 1879 and the latest spring thus 
far observed. On April 3d, I made my first excursion and visited the Virginia 
side of the Potomac above Rosslyn. Only 7 species were seen in flower including 
Alnus serrulata which doubtless can be obtained much earlier in ordinary years, 
but has been overlooked. Besides Drada verna, a January species, and Anemone 
hepatica, a February one, the only herbaceous flower found was Sanguinaria 
Canadensis, On April 1oth, High Island was visited, but only 8 species could be 
_ added to the above 7, and several of these, as $effersonia diphylla, Dicentra cu- 
eullaria, Saxifraga Virginiensis, Erythronium Americanum, and Stellaria pu- 


6 
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We may now inquire what some of these early plants are. The 
_ following have been observed in flower in February: » 


Chrysosplenium Americanum, February 17, 1878. 
Anemone Hepatica, February 20, 1876. 
Salix Babylonica, February 22, 1874. 
Populus alba, February 22, 1874. 

Draba verna, February 24, 1878. 

Acer dasycarpum, February 24, 1878, 
Stellaria media, February 29, 1880. 
Cerastium viscosum, February 29, 1880. 
Claytonia Virginica, February 29, 1880. 
Acer rubrum, February 29, 1880. 
Symplocarpus fcetidus, February 29, 1880. | 


To these should, perhaps, be added Equisetum hyemale, which was 
found February 17, 1878, near the receiving reservoir with the 
spikes well advanced, quite contrary to the books which make it — 
fruit in summer. 

In addition to the above, which may often also be seen later, the 
the following have been noted flowering in March: 


Populus alba, March 3, 1874, 

Viola pedata, March 5, 1876. 
Houstonia ccerulea, March 5, 1876. 
Obolaria Virginica, March 5, 1876. 
Dentaria heterophylla, March 8, 1874. 
Poa brevifolia, March 8, 1874. 

Capsella Bursa-pastoris, March 10, 1878. 
Lamium amplexicaule, March 10, 1878. 
Lindera Benzoin, March 10, 1878. 
Epigaea repens, March 15, 1874. 

Ulmus fulva, March 15, 1874. 

Luzula campestris, March 15, 1874. 
Saxifraga Virginiensis, March 16, 1879. 
Sanguinaria Canadensis, March 17, 1878. 
Sisymbrium Thaliana, March 17, 1878. 


bera, were very sparingly out. Cold weather continued to the end of the third 
week in April, and on April 24th, when High Island was again visited anda 
thorough canvas made, only 22 additional plants could be found there, and the 
whole number seen to that date was 46. The conclusion was that up to that © 
time the season was about three weeks later than that of 1880. 
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’ Salix tristis, March 17, 1877. 
Populus grandidentata, March 21, 1880. 
Corydalis flavula, March 22, 1874. 
Thalictrum anemonoides, March 24, 1878. 
Dentaria laciniata, March 24, 1878. 
Antennaria plantaginifolia, March 24, 1878. 
Erodium cicutarium, March 27, 1874. 
Erigenia bulbosa, March 28, 1875. 
Cardamine hirsuta, March 30, 1879. 


It is about the first of April, especially in early years, that the 
vegetation seems to receive the greatest impetus. This is well shown 
by the following list of species seen in flower during the first week 
in April: 


Ulmus Americana, April 1, 1873. 
Jeffersonia diphylla, April 2, 1876. 
Cardamine rhomboidea, April 2, 1876. 
Stellaria pubera, April 2, 1876. 
Thaspium aureum, April 2, 1876. 
Euphorbia commutata, April 2, 1876. 
Alnus serrulata, April 3, 1881. 
Ranunculus abortivus, April 4, 1880. 
Dicentra Cucullaria, April 4, 1880. 
Arabis laevigata, April 4, 1880. 

Viola tricolor. var. arvensis, April 4, 1880. 
Vicia Caroliniana, April 4, 1880. 
Amelanchier Canadensis, April 4, 1880. 
Nepeta Glechoma, April 4, I880. 

_ Sassafras officinale, April 4, 1880. 
Carpinus Americana, April 4, 1880. 
Ostrya Virginica, April 4, 1880. 
Erythroneum Americanum, April 4, 1880. 
Barbarea vulgaris, April 5, 1874. 
Pedicularis Canadensis, April 5, 1874. 
Mertensia Virginica, April 5, 1874. 
Ranunculus abortivus, var. micranthus, April 7, 1878. 
Ranunculus repens, April 7, 1878. 
Asimina triloba, April 7, 1878. 
Caulophyllum thalictroides, April 7, 1878. 

_ Arabis dentata, April 7, 1878. 


84 _BULLETIN QF THE 7 hae 


Barbarea praecox, April 7, 1874. 

Sisymbrium Alliaria, April 7, 1878. . ° 
Viola cucullata, April 7, 1878. 

Viola striata, April 7, 1878. 

Viola glabella, April 7, 1878. 

Tonidium concolor, April 7, 1878. 

Silene, Pennsylvanica, April 7, 1878. ) +) a 
Cerastium vulgatum, April 7, 1878. 1 ea 
Cerastium oblongifolium, April 7, 1878. . 
Geranium, maculatum, April 7, 1878. 
Oxalis corniculata, April 7, 1878. 
Cercis Canadensis, April 7, 1878. 
Potentilla Canadensis, April 7, 1878. 
Thaspium trifoliatum, April 7, 1878. a 
Cornus florida, April 7, 1878. 5 
Chrysogonum, Virginianum, April 7, 1878. ha 
Senecio aureus, April 7, 1878. 
Fraxinus viridis, April 7, 1878., ae 
Phlox divaricata, April 7, 1878. et 
Lithospermum arvense, April 7, 1878. She \ 
Betula nigra, April 7, 1878. . 
Populus monilifera, April 7, 1878. at 
Arisaema triphyllum, April 7, 1878. 

Erythronium albidum, April 7, 1878. Rati 
Trillium sessile, April 7, 1878. ie 


My special observations on the vernal flowering time of plants 
extend about two weeks later or to the end of the third week in BE 
April, after which the great number of plants in bloom, including . 
the amentaceous trees, render it difficult to pursue theinvestigation, = 
while at the same time the facts become less valuable. The results. 
for the second and third weeks of April, always excluding all pre- pa 
viously enumerated, are as follows : n 


Arabis lyrata, April 9, 1876. 

Fraxinus pubescens, April 11, 1880. 

Salix cordata, April 11, 1880. y “oa 
Salix purpurea, April 11, 1880. Lo, an 
Vaccinium corymbosum, April 12, 1880. ee ie we 4 
Carex platyphylla, April 12, 1880. en 
Poa annua, April 12, 1874. mies 
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Thalictrum dioicum, April 14, 1876. 

Rhus aromatica, April 14, 1878. 

Phlox subulata, April 14, 1878. 

Arabis patens, April 18, 1880. 

Cardamine hirsuta, var sylvatica, April 18, 1880. 

Negundo aceroides, April 18, 1880. 

Erigeron bellidifolius, April 18, 1880. 

Krigia Virginica, April 18, 1880. 

Sisyrinchium Bermudiaua, April 18, 1880. 

Carex laxiflora, April 18, 1880. 

Carex Emmonsii, April 18, 1880. 

Melica mutica, April 18, 1880. 

Anemone nemorosa, April 19, 1874. 

Viola cucullata, var. cordata, April 19, 1874. 

Dirca palustris, April 19, 1874. 

_ Carex Pennsylvanica, April 19, 1874. 

Lathyrus venosus, April 21, 1878. 

Ribes rotundifolia, April 21, 1878. 

Salix nigra, var. Wardi, April 21, 1878. 

We thus see that a single collector has in the course of eight year’s 
operations actually observed and noted eleven species in bloom in 
February, 24 more in March, 51 additional in the first week of 
April, and 26 others during the second and third weeks of April or 
112 up to April 21. 

It should be remarked that there is no doubt that if the same lo- 
calities in which the large numbers were observed on April 2 1876, 
April 4, 1880, and April 7, 1878 had been visited in the last days of 
March of those years quite a number of these plants would have 
been found sufficiently advanced to demand a place in the lists, and 
thus the month of March would have been credited with so many 
here set down for the first week in April. Probably, all things 
considered, not less than fifty species in certain favored seasons 
either reach or pass by their flowering-time by the end of March. 

In arranging the above lists the order of dates has of course 
taken precedence, but where several are enumerated under one date 
the natural order is followed. 

It is scarcely necessary to suggest a caution to collectors against 
relying upon these dates in making collections. They represent 
the earliest observations and not the average. In most cases an 
allowance of at least one week should be made for the full bloom- 
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ing of all the individuals of any given species. In all cases, how- 
ever, one or more individuals were actually seen in flower and suf- 
ficiently advanced for collection, otherwise no note was'taken. The 
Carices of course had not advanced to developed perigynia, and 
many plants whose inflorescence is centrifugal or centripetal, or 
which develop fruit while retaining their flowers, should be looked 
for at a later stage. 


Autumnal Flowering. 


One of the most interesting peculiarities of the flora of this vicin- 
ity is that of the second-blooming of vernal species, which in most 
cases takes place quite late in the fall. [See Field and Forest, 
April-June, 1878, Vol. IIT, p. 172.] In addition to the seven species 
observed and published in 1878, I have noted more than as many 
others manifesting this habit, and it is probable that still others will 
yet be added. The following is a list of those, thus far recorded 
with the dates at which they were observed and which may be com- 
pared with those of their regular vernal period: 


Ranunculus abortivus, var. micranthus, November 28, 1875. 
Cardamine hirsuta, October 3, 1880. . 
Viola pedata, var. bicolor, September 22, and December 8, 1878 — 
Viola striata, September 10, 1876. 

Fragaria Virginiana, September 22, 1878. 

Rubus villosus, September 22, and October 27, 1878. 
Lonicera Japonica, October 13,1878. 

Houstonia purpurea, October 13, 1878. 

Houstonia purpurea, var. angustifolia, September 12, 1880. 
Houstonia cerulea, September 7, 1879. 

Vaccinium stamineum, October 13, .1878. 

Rhododendron nudiflorum, October 13, 1878. 

Sabbatia angularis, October 27, 1878. 

Phlox divaricata, October 16, 1878. 

Echium ‘vulgare, October 8, 1880. 

Veronica officinalis, October 8, 1873. 

Agrostis scabra, November 12, 1876. 


To this list of seventeen should perhaps be added Stedlaria pubera, 
which instead of a vernal and autumnal period, has two vernal 
periods as described under that species in the systematic notes. 


‘To FS is hee 
ae. : 
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Salix longifolia has this year (1881,) flowered twice ; once in April 
and again in June. 

Autumnal blooming, in so far as it is peculiar to this climate, 
may be chiefly attributed to the tolerably regular occurrence here 
of a hot and dry seasonin midsummer. This usually begins 
towards the end of June and ends about the middle of August. 
During this period, in some seasons, the ground and vegetation 
become parched and dried up, so that vegetal processes in many 
plants cease almost as completely as in the opposite season of cold. 
From this dormant state, the warm and often copious rains of the 
latter part of August revive them, as do the showers of spring, and 
they begin anew their regular course of changes. The frosts of 
October usually cut their career short before maturity is reached, 
but in some. cases two crops of seed are produced. In addition to 
this, there frequently also occurs a very warm term in November, 
often extending far into December, and of this certain species take 
advantage and push forth their buds and flowers. 


Albinos. 


Well defined albinos have been collected of the following species 


Desmodium nudiflorum. 
Liatris graminifolia. 
Rhododendron nudiflorum. 
Vinca minor. 

Mertensia Virginica. 
Sabbatia angularis. 
Pontederia cordata. 


The green flowered variety of Trillium sessile is also common, 
and Gonolobus obliquus exhibits on High Island this same anom- 
alous feature. Carex tentaculata having the spikes perfectly white, 
as if etiolated, was found June 14 of this year, (1881,) on the East- 
ern Branch marsh. This last phenomenon was certainly due 
neither to maturity or disease, but was a mere Jusus nature. 


Double Flowers, &e. 


Thalictrum anemonoides, Ranunculus. bullosus, Claytonia Virgin- 
ica, and Rubrus Canadensis, have been found with the flowers much 


doubled as in cultivation. 
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- Hydrangea arborescens occasionally has the outer circle of petals 
expanded as in cultivation. 
Rudbeckia fulgida has been found with all its rays tubular but of 
the usual length. 


Statistical View of the Flora. 


In order to present a clear view of the general character of the 
vegetation of the District of Columbia and the adjacent country, ~ 
I have made a somewhat careful analysis of the large groups and 
families, and comparison of them not only with each other, but with 
the same groups and families in larger areas and other local floras. 
The general results are presented below. 

It is important to remark that in all enumerations, it is not 
simply the number, of species, as at present recognized, but the 
number of different plants, (species and varieties,) that is employed. 
The reason for doing this is that in very many cases, well marked 
varieties are eventually made species, and if two plants really differ 
there is little probability that they will ever be merged into one 
species without that difference being indicated by some difference of 
name. The aim has therefore been to take account of the number 
of plants without regard to the manner in which they are named. 

The whole number of vascular plants now known to this flora, 
as catalogued in the list appended to this paper, is 1249, and these 
belong to 527 different genera, or about 2% species to each genus- 
These are distributed among the several systematic series, classes, 
and divisions, as follows: 


Species and 


GROUPS. Genera. =the 
varieties. 
Polyptelee bi. oat chee te ah ee 174 356 
Gamopetalse a0 ia! wo a SN eee eee 169 389 
Potal Dichlamydece =. 2222 se es ees 343 745 
Monochlamydez (Apetalz)_-__.-..._------- 47 124 
Motal'Dicotyledons: 42st ee 390 869 
Mionocotyledonsi 22 ota Oe Di an 
Gymnosperme (Coniferse) _.....--_. i-..---- 4 7 
(Rotall,Pheenopamias2." sb eee ee 506 1,207 
Cryptopatsia- e205. 3 a fans Ook ae reeled a 21 ~42 


Tofalivascular plants<< 72 \22sese aes 527 1,249 
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The percentages of the total are as follows: 


Bolypetallece at ki Ba Ss tere yee as a Ra UE 33 29 
eertcneril yee. or ee oe I ea 32 “31 
DotalDiehlaniyd esse eee ee 65 60 
Monochlamydee (Apetalee).--_--.-_-------- 9 fe) 
otal Wicofyledonsi. 2.55 2042 4 AAs 74. 70 
DUKoyakeveLa}m yl CeValc vateye = a= ele) eb ew eC Pee epee oi 21 26 
(ymmosperme (Conifers) - 2.2. 2. ----=_ = I I 
Total sPhenogamiay = Loose pease 96 97 
Cry piowanilaseseret sare Sel BES ee es 4 3 


Large Orders. 


The sixteen largest orders arranged according to the number of 
species, are as follows: 


Species and 
Genera. *P 


varieties. 

Pe HGGIMIpOsitees 2 aon ae ee AN Nile RO Ye oe ae ist) 149 
2)" ( Gaphaa hover, oy be EOE a A LEE Seve SUN ee 43 IIO 
BA ey Peta cares mets. LOsmu oe Se Se! Tay BDV EEN 10 108 
eee Atmine SUITING Sse oe ole age 2 kat Cert Py) pulek 24 57 

CBINOSAC EEE reat Gaon ile Ne ee Sh ee nS 46 
Guaieablatee cia a. it. Se oe te ee 23 42 
PM METAL CINC Ye pees ees ts USE RENAE ZANE SY 16 33 
Man SOLO PHM arACes) (Lenser Me ee Be a 15 32 
Gar HiliCegrs so ae ie eal A es tee meee ME SIA ST Ae 16 30 
FOneRaniumenlaceret< ets hee ee eae ener Aa Hi 27 
Ie Toe ricacegs os Melee 5. SLA ae Se ek Le II 26 
Meee i uLibe reel cas Bhs eh NT babes Aaa he ahs a a "i 26 
OL OLCIICAGEO sao eee Re enon es ue ee 12 24 
mele lig Genesee es ele ee Be wea 2 (cg 18 24 
Mighty PONG OMAC CHO Nt iA! wes See Maly Stel A ak ee 3 23 
moma Wari be lliterce 120 = ety, eee op tee aa 8 17 22 


The whole number of systematic orders represented in our Dis- 
‘trict is 116, of which sixteen, or 14 per cent. furnish 55 per cent. 
of the genera and 62 per cent. of the species. 


sr yy Nal ope < od, ‘” ny « ‘: ‘ ( 
NaF}: eeahtias ict sah Mal lh Fiona ake gt ay ee 
RA Nese hale TN Da aR NC st 
Fe ae Oh ORES CAN as 
. * y ve ‘ 5 c ) — (Wee 
| j rag P) . helo a, ae or 
\ ae tea : Wan. y ; Do ae 
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Large Genera. 


The fifteen large genera arranged according to the number of * 
plants are the following : 


Species and varlageeed 
Bg PE el ea RR Oe Sok Te MI Prema a bint Sra eae We tie 
BC ABCEL, Sila bip alan dere oe oe hone gs ao ih naan ena at. 
Bs CPNDACDIN: (oS ceil ik alta ak we toe oes a sng "Osea 
Bh HOPI LALO die ei caats tep mt inde blag fir io a as bye dion ls 18 
xy RUCROUS Scena PRR IN “fh sey my Eph mer eager AEE 18 tr 
©, POL RODUR in Sire cod anlage oe mm teem i Linch ene aia ae 16 
Y. DES OMOM is so Se cake emg epee aned me me me hi 
Si Satie ccc se ud ek canbe anak nh acen ee 14 
Ou AM CULG agitate eel aa dk, sole a precrane Sher asieny hee ene 14 
OWN GOLA ee a hatte as ails mee be code oe cas st 13 
11. Cyperus Pee sealeteiete chal ach idle ciulhglak Biats clean ee 
D2 REI ae SS Shea esl Bal od les ep a II 
13 MEAL ACOTIID, SL Shall as hia oil Gita a fa a inline le le rr iis 
Tit RROUANONGE rote tet AE erat dentists are mere ashe Seah 1G) Los 
The ANCOR AR Ss Cae mi hited a wien font meets dh 10 


Thus fifteen, or less than three per cent., of the genera fini 
271, or nearly 22 per cent. of the species. ax 2 at 


Introduced Species. 


The whole number of introduced plants enumerated in the su 
joined catalogue is 193, of which 15 are supposed or known +e 


tributed through the several larger groups as follows: 


* These are the following : 


Xanthoxylum Americanum. Symphoricarpus racemosus. 
Trifolium repens. Symphoricarpus vulgaris. <H 
Prunus Chicasa. Catalpa bignonioides. ae 
Rosa setigera. Maclura aurantiaca, AA 
Philadelphus inodorus, Populus grandidentata, a 
Ribes rotundifolium. Poa annua, pik M 
Ribes rubrum. Pinus Strobus, , 5. 
Passiflora incarnata. a : 
yr ores 
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Old World. United States. Total. 


Bory petalous. te Ut Sete ae 65 8 73 
Gamppetalowsy 02 ules. 54 ri} ae 
eIOUS oe oe ok ore die 28 2 30 
Monocotyledonous_--------.--- 31 I 32 
Momileras) Vici te oo = I I 
Glos 1 ME ep = ee ee 178 15 193 


~ It will be seen that the introduced plants amount to 15.5 per cent, 
of the total flora. 

The several orders to which these belong, are shown in the sum- 
mary. 


Shrubby Species. 


Of the 342 “Forest Trees” enumerated in Sargent’s preliminary 
catalogue of 1880, this flora embraces 85, or 24.8 per cent., of 
which 65 are large enough to have the dignity of timber trees. 
Of these 85, 25 are in the Polypetalous Division, but only 12 of 
this latter number are large; 9 are in the Monopetalous Division, 
all but 2 of which are large; 44 are in the Apetalous Division, 39 
of which are large; and the remaining 7 are Coniferous, all full- 
sized trees. 

The whole number of species which are shrubby or woody above 
ground is 194, which is 15.5 per cent. of the whole; they are dis- 
tributed as follows: 


prmeee ous ya4 528 S050 si ae ee eae eee 83 
ReBODEtOONS Son ht a es ee Senta ae 36 
Mperlous .(Monochlamydedus)_ >= 5. 22 d= sse Son 64. 
Monocotyledonous (Endogenous)-....-..=~---<-. ---- .--- 4 
Cyranospemnous (Coniferous)'22 35.5 6s leis se sn 7 

oper oe ee he eee eet ae 194. 


For further particulars the reader can consult the Summary at 
the end of the catalogue. 


Comparisons with other Floras. 


While these facts are of great interest in affording a clear con- 
ception of the character of our flora, they do not aid us in determ- 
ining in what respects it is peculiar or marks a departure from 
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those of other portions of the country, or from that of the country 
at large. 
course carry me much too far for the general purpose “of this paper, 


but it is both more interesting and more practicable to confront a 
few of the above results with similar ones, drawn from a considera- | 


tion of a large part of the United States. For this purpose, as not 
only most convenient but as least liable to embrace facts calculated 
to vitiate the comparisons, I have chosen that portion of the United 


States situated east of the Mississippi river, and for the most part 


well covered by Gray’s Manual of Botany for the Northern portion 
and Chapman’s Flora of the Southern States for the Southern. The 
plants described in these works are conveniently collected into one 
series by the second edition of Mann’s Catalogue, published under 
the supervision of the authorities at Cambridge, in 1872. Many 
changes have since been made in the names, &c., and a few new 
species added, but these are not sufficient to affect the general con- 
clusions to be drawn from the following comparative tables. 


Comparison of Species and Varieties. 


The number of species and varieties of vascular plants enumer- — 


ated in the work above referred to is 4,034, of which the 1,249 of 
the flora of Washington, by groups, is as follows: 


Species and varieties 


To institute comparisons with other local floras would of | 


ie Ps i ae 


a eM, 


in the 
Per 
Eastern Flora Cent. 
U. S. | Columbiana, 
Polypetalee 2422.4. —=< o-oo 52. 2 eee 1,115 356 32 
RGamopotaye (oo 24 33S - ele ee ie 1,314 389 = 30 
Total Dichlamydersw 2 ee eee 2,429 745 31 
Monochlamydez (Apetale)-_---. ------.---- 349 124 36 
Totals Dicotyledonss. 2-2 == Sees 2,778 869 31 
Monocotyledons (Endogens)-.--------------- 1,034 331 32). 
Gymmognenie 2s 622 Sas oe eee 28 7: 25 
TotalPhenogamia: =. 22-- J 1 SE 3,840 1,207 31 
Cryptogamia ~.-.-------- ------------------ 194 42 22 
Pare Ss ee ——_ 
‘Total vasculan'plants 2 <==. 822 oe 4,034 1,249 31 
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Comparison of Genera. 
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The whole number of genera in the flora of the Eastern United 
States is 1065. That of the Flora Columbiana, as already stated 
is 527. This is over 49 per cent., a much larger proportion than 


was shown by a comparison of the species. 


_ genera by classes, gives the following results: 


A comparison of the 


Genera represented 
in the 
Per 
Eastern Flora Cent. 
U. S. | Columbiana. 
MERIC EAS oe enantio mee te eat 340 174 51 
(EEE 1221 ES eA a ere en 379 169 45 
srotalf-Dichlamydersetiae. Let ee Me 719 343 48 
Monochlamydez (Apetalze)__~_~--...- -------- 97 47 48 
Paral icctyledonss <2) wa eae 816 390 48 
WMonacotyledons - s.# 2oo SS SL 198 112 57 
Mee NOSPETMICe so Os oe oT ke 12 4 33 
Miotal Phzenogamia, .2- 202.2 so 1,026 506 49 
PR MCTNIAN gy SL oN a 39 21 54 
Photalvascular plants st = ee 2 1,065 527 49 


The percentages here range from 33 in the Gymnosperms to 57 in 
the Monocotyledons, averaging between 49 and 50, whereas in the 
similar comparisons for species they ranged from 22 in the Crypto- 
gams to 30 in the Monochlamydew. This result was to be expected 
since as the groups increase, the number represented in any local 
flora should be proportionally larger. For example, 116 orders out 
of the 156 are represented here, which is upwards of 74 per cent. 


Comparison of Large Orders. 


It will be interesting to compare in a manner similar to the fore- 
going, the number of species in several of the largest orders. For 
this purpose we may use the same orders mentioned a few pages 
back as the richest in species of any belonging to this flora. The 
comparison may then be shown as follows: 
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Orders. Eastern U. S. Flora Col. Per Cent. 
TiGompositte sso sss e aa 497 149 30 
ool Gramunese ie. oo elt) 207 110 ™ 37 
2) IGYPEIAGER coe ee 357 108 30 
Wa mseqUmInOsce nas nee ee 208 57 24 
BimplvOsacecs 20 ue keds ee OC 104. 46 44 
Gaylsabiates po 522 25 ee ae IE 42 35 
PemOnUelieres eee a ee ee 76 33 43 
8. Scrophulariacez ~--.-.---- OF 32 33 
Or bulices 1 eS. ON See 134 30 22 
TO; RaADUTiCUMCEere aS 80 27 34 
Wry mncacess 4-22. i=. SP See 89 26 29 
re, Cupuliterce. 26... Se 45 26 58 
Moy Orchidatere Gass sta ce 71 24 34 
Lippe Bail Wefets et ane ae aa eR ee ee 82 24 29 
Nyse OlyconnGeres. 2a2 eee 56 23 41 
16,’ Umbellifere 22-2 2 eee 63 22 35 


This table exhibits better perhaps than any other the special . 
charateristics of the flora. The normal percentage being about 31, 
we see that in all but five of these sixteen largest orders our flora 
is in excess of that standard, while it is richest proportionally in 
the Oupulifere, Rosacee, and Crucifere, and poorest in the Filices, 
and Leguminose. 


Comparison of Large Genera. 


In like manner we may compare the fifteen large genera given 
in a preceding table. 


Genera. Eastern U. S, Flora Col. Per Cent. 
TeMCALeK ieee 2 le ts ee 180 70 39 
Sera SANG XS) ht eR ere ine me aS EE 63 21 33 
BAPamicumyl eee. Se ee 36 19 53 
ANG SONdAlO sake eu aN 61 18 30 
PROUGTCUS Senos ae ee RS 38 18 47 
boy F OLyP ORG Ue es ey 16 59 
7 PL ESIOULIMN = Soe et ee 24 14 58 
SM Salih see Lee ee eee 23 14 61 
gumpancus. 2. hoo eos oe 38 14 37 
TOM NIG A pte ee ee feet eee e 24 13 54 
Ey Gy pers. goa ee 41 12 29 
To Amun emus Aa eee oe 27 II 41 
¥3, upatenums 52. ols 24 II "46 
Tye) Helianthus) Soe = ee 27 Ke) 37 
T5.wASclépiasseee Salm he a 22 10 45 
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This table shows that in all the large genera except Solidago and 
Cyperus, the District of Columbia has more than its full propor- 
tion. The genus Salix is the one proportionally best represented, 
while Polygonum, Desmodium, Panicum and Viola, each exceed 50 
per cent. Quercus, Eupatorium and Asclepias are also well filled 
out. 

As already remarked, it would carry us too far to undertake the 
systematic comparison of our flora with those of other special local- 
ities, even were the data at hand. Few local catalogues are con- 
densed and summarized for this purpose and the labor of doing 
this is very great. The recently published Flora of Essex County 
Massachusetts, prepared by Mr. John Robinson, however, forms 
something of an exception to this, and we may directly compare 
the larger classes and also the orders. The following tables will 
give an idea of the differences between that flora and our own: 


Number of | Number of | Number of Species 


Orders. Genera. and Varieties. 
Series, Classes, and Divisions. = d = i = i 
Beech Bes fulsaanh overeat 
ie) ras] iS) ro] 5) ‘=| 
a |e hae | & es = 
Rolypetales 3 Sse Le 42 45 155 174 360 356 
Acco petalecis se eet A 25 27} 158] 169 358 389 
Total Dichlamydez _----| 67 F253 | sum lasAs 718 745 
Monochlamydez ____-_ ------ 18 19 44 47 132 124 
Total Dicotyledons____-_- 85 91 | 357 | 390 850 869 
Monocotyledons ____-------- 17 20) |). F207) 112 392 fei 
Gymnospermee (Coniferze) __-- I I 7 4 17 
Total Pheeenogamia..----| 103 | 112] 484] 506 1,259 1,207 
Gryptovamia.) ©. os. 5 4 20 ay 65 42 


* Total vascular plants____- 108 | 116] 504] 527 1,324 1,249 
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The sixteen large orders enumerated on page 89 may also be 


compared with profit : 3 


Number of | Number of Species — 


Genera. and Varieties. 

Large Orders. > d = a 

3 9 3 I 

SFP Oy ag Ei 

re | 4 a 

a Pe 3 = 
Pane OU POSES fo 2 nen etd Sete eee 43 53 136 149 
STL ith: ae eee a a ea) og By ZARSE 50 43 128 110 
BIS MNOMER CES calorie ning SU ere eS 9 10 120 — 108 
AACLASUMINOSH ob aciumsins apie ee teeel a LT 24. 39 57 
RemiROsacerea. 2 it se en Ee wt er ee 12 15 55 46 
Bead Le Tc: NA Ree Er Ry NES 22 23 35 42 
oe Cm ciere a. Su Ro Se Soe Pek oh vagal 16 29 33 
op, Herophulaniacesss af 8 2 Se ee rie hea aie 29 32 
RUS See ST ee ENR ON a 16 40 30 
TO. .itenumeula cess 20 tie) ae 7 ae 9 7 30 27 
recbricacersc 2) 22 CN oe bee kag Le 18 II 37 26 
eT LOAN UL): Yaa crt eck a Se ERS Lae 6 Uf 16 26 
Meu OLCMIGACEESY = . kag ee ee ER ae 10g 12 32 24 
Pa dotiaceie sts 2 a SiGe nis Sede ee eames 18 18 27 24 
pC ONVE OHA CER. ci Nit cies, sates aes ee 3 3 27 23 
TO, sUmibelliferse 2 ae Ae iy eee eG 17 20 22 


In the flora of Essex County, the orders Umbellifere (20) and 
Oupuliferce (16) fall below the lowest of the sixteen for the flora of 
Washington, ( Umbellifere 22,) while on the other hand the Cary- 
phyllacee (27,) Salicacee (23,) and Naiadacee (28,) not in the list, 
rise above that number. These orders in the flora of Washington 
are ‘represented respectively by 19, 19, and 9 species and varieties. 
With reference to the last named of these orders, however, it may 
be remarked that the genus Potamogeton, which constitutes the 
greater part of it, has been imperfectly studied here, and will cer- 
tainly be largely increased when thoroughly known. 

The orders in which this flora falls below that of Essex county 
are: the Graminee, Cyperacee, Rosacee, Filices, Ranunculacee, 
Ericacee, Liliacee, Orchidacee, and Polygonacee, nine in all. In 
the remaining seven orders there is a greater number of species here 
than there. It is noteworthy that our flora exceeds that of Essex 
county most in the Composite, Leguminose, and Cupulifere, and 
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next to these in the Scrophulariacee, Labiate and Crucifere. Our 
comparatively poorest orders are the Cyperacew, Rosacee, Ericacee 
and Filices. Comparing in like manner the fifteen large genera 
enumerated on page 90 we are able to see still more definitely 
wherein the two floras differ. 


Number of Species 
and Varieties. 


_ Large Genera. = di 

5 ie} 

aig 

cs = 
cio, TEES oe snc gc RR SY SI 5 Nps Se a a ee 71 70 
Ch ENS EIP eA TE SIE a FS SOE eee eee 25 21 
> ARiru EAGT TR IDR ae a as Fa in A ER ahd Se ad SE eet ae 14 19 
hy OCGA Fe 0a SI ae COS PE eee 19 18 
co (ieipe es ae I ee ee eee ee ee ee ee 10 18 
ho ETO HIYA SZON gC Le SR lee, 9 Se ee ee 21 16 
Pemetlesrida dium es. 20S her ee le ee ks ¥ 14 
Ramee hye ee A OO ee Ae Pan oe ee 18 14 
Oy ELST St a a a Se ae pera ee eis 14 14, 
TE}. AONE pes SS ROPE ely 2 0 Ae ee yh a Se II 13 
TE RIESE eh ane So Se ae BP AP area Be ne ree es 12 
MEBETIRI ICH IIS) = oa ete SS Oe tee eee 13 II 
pent ACGUiuny! 6M eey 2 ya LR ae ye Se eee 7 II 
fam tlelianthuse = 2.-_-=_+ pees Be Sh ea 5 10 
PIMPS OU STI AS) Sree UR TS eat abet pnt im 7 10 


The total number of species and varieties represented by these 
fifteen genera is thus considerably larger in the Washington flora 
(271,) than in that of Essex county, (253;) but whereas they are 
absolutely the largest genera here, this is not the case there. The 
genus Potamogeton numbers 23 in Mr. Robinson’s Catalogue, and 
the genus Scirpus 14, while several others probably exceed ten. 
Those in the above list falling below ten, the lowest on the Wash- 
ington list, are Desmodium (7,) Eupatorium (7,) Asclepias (7,) and 
Helianthus (5.) Those in which the Essex flora exceeds the Wash- 
ington flora are Carex, Aster, Solidago, Polygonum, Salix and Ran- 
unculus, though Carex, Solidago and Cyperus may be regarded as 
equal in the two floras, and Juncus is exactly equal. In Quercus, 
Desmodium, Eupatorium, Helianthus and Asclepias, the Essex flora 


i! 
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is poor, only amounting in the second and fourth named, to half 


the number found here. 

Relative to the above comparisons in general, it may be remarked 
first, that the flora of Essex county, Massachusetts, is much more 
thoroughly and exhaustively elaborated than that of the District 
of Columbia, lying as it does in the immediate center of botanical 
activity in this country. This alone is probably sufficient to account 
for all the difference in the number of species in the two localities, 
and it will probably be ultimately found that the two floras are very 
nearly equal. In the second place, if it should be thought that 


from its intermediate location between the southern and the nor- — 


thern sections of the country, our flora should naturally be the more 
rich in species, it may be satisfactorily urged on the other hand, 
that while we have only an inland territory, Essex county has both 
an inland and a maritime territory. Could our range be extended 
to embrace even a small extent of sea coast, the number would 
thereby be very largely increased. 

As a final statistical exhibit, more comprehensive in its scope, 
and from a different point of view, I give below a table in which 


our local flora is compared not only with the floras above named, 
but with several others in America. As these several floras not 


only overlap to a considerable extent, but also differ widely in the 
total number of plants embraced by each, it is evident a numerical 
comparison would convey a very imperfect idea of the variety in 
their essential characteristics. It is therefore necessary to reduce 


them to a common standard of comparison, which has been done by 


disregarding the actual numbers and employing only the percentage 
which each group compared bears to the total for each respective 


flora. The relations of the several groups to the total vegetation | 


of each flora is thus brought out, and.a comparison of the percent- 
ages of the same group in the different areas displays in the clearest 
manner possible the predominance or scantiness of the groups in 
each flora. Upon this must depend, in so far as botanical statistics 
can indicate it, the facies of each flora, its peculiarities and char- 
acteristics. As in previous comparisons, the table is restricted to 
Phenogamous and vascular Cryptogamous plants, and the same 
groups are employed, except that the large genera are omitted, 
while the number of orders is increased to the 23 largest of this 
flora, which is taken as the basis of comparison, and they are ar- 
ranged in the order of rank with reference to it. 


PS at Se ae we ee ee 
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The several floras compared with the total number of plants em- 
braced in each, are as follows: 


Fo Hlora,of VV ashineton and ivicimity. -- = 2 See 1,249 
2. Flora of Essex county, Massachusetts___.-.-2------__ 1,324 
eguikiora otwhe starevor-Dlinois +. s) ea ese 1,542 
4A.’ Flora’ of Northeastern United 'States..._---4.=22---_- 2,365 
5. Plora of Southeastern United States.1____-__-__-.--- 2,696 
6. Flora of Eastern United States (= 4 + 5)---.------- 4,034 
7. Plants collected by the Fortieth Parallel Survey -----_- 1,254 
8. Plants collected by; Lieut. Wheeler’s Survey --=-2= 2 1,535 


For the flora of Illinois, (No. 8,) and also for that of the Nor- 
* thern United States, east of the Mississippi, (No. 4,) I have used, 
without verification, the figures of the Catalogue of the Plants of 
Iilinois, 1876, prepared by Mr. Harry N. Patterson, as summarized 
in the preface. In the former case, the introduced species are in- 
cluded, but the varieties seem to be excluded. In the latter case, as 
sstated by Mr. Patterson, the introduced species are excluded, as are 
also doubtless the varieties. 

For the flora of the Southern United States, east of Mississippi, 
(No. 5,) which I have compiled from Dr. Chapman’s Flora of the 
Southern States, indigenous species are alone taken, in order to make 
it conform as nearly as possible to the flora of the Northeastern 
United States, (No. 4.) 

The plants collected by the Fortieth Parallel Survey, (No. 7,) 
and those collected on Lieut. Wheeler’s* Survey, (No. 8,) are intro- 

“duced rather as a means of contrasting the Eastern with the 
Western portions of the continent, than as a proper part of the 
comparative botanical statistics of this vicinity. The former of 
these collections was very thoroughly and carefully made by an 
energetic and experienced botanist, Mr. Sereno Watson, and derives 

, its chief value from this fact. It embraces, however, a territory 
having a somewhat special character from a botanical point of view, 
viz: in general terms, the Great Basin between the Rocky Mount- 
ains and the Sierra Nevada, and the High Plateaus and mountains 

‘immediately adjacent, (Wasatch, Uintas, Sierras,) with a restricted 
range north and south. The data are taken from the summary of 
the work prepared by Mr. Watson, and found on page XIV of the 
Report. The collections embraced in the Report of Lieut. Wheeler’s 
Survey, on the other hand, were made by numerous collectors, some © 
of them amateurs, and were scattered over a very wide extent of 
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western territory, including Colorado, New-Mexico, Utah, Arizona 
and Nevada, and continued through five years of exploration. — 
They may be taken therefore to represent, with some correctness, 
the general character of our Western Flora, exclusive of the 
Pacific Coast. The facts given are derived from the “Table of 
Orders” on page 379. In both cases varieties are excluded. 

For the remaining floras compared in the table, (Nos. 1, 2, and 
6,) to avoid re-compilation, the data previously used are repeated, © 
species and varieties, including also introduced plants, being em- 
ployed. As ‘already intimated, however, this difference in the basis 
of compilation of different floras, applying as it does to the several 
groups and to the aggregate alike, cannot materially affect the per- 
centages as computed. 


The following is the Table of Percentages: 


aS) = ae | gi sg ace 
Go) Joo) Bo pe} a) oe 
SaaS ae cet Ge Ee 
7 ead tral bettie eee eaten Remy 
BS KE | 8 99/69 | 8 OS elon 
‘a “A [) ~ EZ, Pe] nx ov AS] = Oo wn 
Groups. a ag | 2 ss S/28 /29f/84 
: | Ae v on on © UW) ° oR 
= | Su | Su /S0/38 |aq 
4), Sal es a ate | te Bb gach | yy a women S38 
ee i ip Ose. (OTR) Oe eel a eee aS 
a> ige | fal ego | 8D 1 ep pee 
Re ae nS] ne 2 S a s 
ay By oo — ey f° i) Ay 
Polypetales 42). + 28.5 24.2 28.5 |). 26.8"). 289 |: 27.61)" 35 rng 
Gamopetale ------- 3L.1| 27.0} 32,2), 31.6|-34-7.| 32.61]. 36.07) hea 
Total Dichlamydez} 59.6] 54.2| 60.7] 58.4] 63.6| 60.2] 71.1] 67.7 
Monochlamydez-_--}| 9.9} 10.0] 9.8] 7.9] 8.8] 8.7] 9.8]. 40.6 
Total Dicotyledons| 69.5] 64.2| 70.5| 66.3] 72.4] 68.9| 80.9] 78.3 
Monocotyledons__--| 26.5] 27.6] 25.5] 29.0] 24.3] 25.6] 16.4] 15.7 
Gymnosperms --_-_-. 0.6 4.3) € (0.7.1. NOlOll an On7 ci a Oo 12 I 


Total Phenogamia| 96.6] 95.1] 96. 
Cryptogamia ______- B.A 4. OM ag 


Toial vascular plants_| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0} 100.0 
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se ates Sag anh Ab t= a = a = a 
gk = Io a ed We A 
Cun St ESI eon = Ps a 
bp an o Z = COIs. ars SO aH 
& KE |S 3 O83 | Sb | oa 

Ord ra A a wy os os 23 a - Og 

rders. a 3 poms) S Pe] P=) Bn Fi. 

Mee ha 52 ies vo rn nN own 3) Tete, 
= any o1s oS a = 
we |S 5 a int eel A Wich al (Rs! = 3) % 
o'9 a ° “a ‘S ‘Ss Or'e eo 4 ne 
Se fet Bas) Re Beh ee |e a ee 
aS) — ss ae 2 ig “Ss & 
ea em em ea ea ea x By 

1. Composite _ -__- DIG LO;s iy Pa.0) |p 12: 25\e 0s: 750 12.9 |) 2Ouy 16.6 
2, Graminez -.--- 8.9 9.7 7.8 7.5 Fie 7.4. 5-4 7.8 
a. Cyperacess <_< 8.6 g.1 8.5 | 10.5 8.0 8.9 4.4 3.8 
. 4, Leguminose -__} 4.6 2:97 |.) We7 4.3 6.1 ee Wn 8.2 
RemROsaces= 2 kL <hy 4.2 a2 3.0 2.2 2.6 3.4 2.9 
pemcabiates at eg. 4: 2.6 2.8 2:2 2.8 3°0)\1-\ 0.0 22 
Wer eruciferce .. =) 2 2.6 2.2 2.1 2.0 1.4 1.9 4.4 2.8 
8. Scrophulariaceze | 2.6 2.2 Dae 222 225 PAG Aas 4.8 
Gembiuices: 2a” © 2.4 3.0 2.3 2.4 2:1 3-3 1.0 4.3 
ro. Ranunculacez__| 2.2 2.3 2.7 2.3 1.9 2.0;|'5 310 23 
ii.) Bricaceze: =. —2 42 2.1 2.8 0.9 2.9 2.0 252 1) 0.9 
12, Cupuliferee*____| 2.1 1.8 1.4 1.5 1.3 L-4,| 0:4: 0.9 
pipeniliacCede ya. 3 1.9 2.0 Zam | 2.4 2.1 2.0 3.0 1.5 
14. Orchidaceze ___.] - 1.9 2.4 1.8 2.4 1.9 1.7 0.6 0.5 
15. Polygonaceze ___| 1.8 2.0 1.9 en 1.5 bor a eX) B52 
16. Umbelliferee____} 1.8 1.5 1.8 Ly 1.6 1.6 2:4 1.2 
17. Caryophyllaceze_} 1.5 2.0 1.4 Te 1.5 1.5 2.2 1.6 
M8, Salicacez ~.._ rats Te Ted) NOLOul OLB yl glOLzal LO: 0.8 
Ig. Onagraceze____- 0.9 Derk 1.2 1.2 133 Dar 21g 2.4 
20. Saxifragaceze___| 0.7 1.0| 0.8 P59 69 ot 2 1.4 
21. Chenopodiacez _| 0.7 3 0.7 0.5 0.5 0.6 20 1.5 
22. Naiadacez____- 0.7 2.1 1.2 re 0.4 1.0 0.7 0.3 
23. Polemoniacez__| 0.5 0.1 0.5 0.3 0.5 Oy aes 1.8 


* Including the Betulaceex. 


Comparisons have already been made of our local flora with that 
of Essex county, Massachusetts, which contains so nearly the same 
number of plants. In examining the percentages in the above 
table, these distinctions are equally manfest. In both divisions of 
the Dichlamydee, and also in the Dicotyledons, and the total 
Pheenogamia, our flora is richer than that of Essex county, while 
in the Monochlamydee, the Monocotyledons, the Gymnosperms, and 
the Cryptogams, it falls below. In the Composite, Leguminose, 
Labiate, Crucifere, Scrophularicee, Cupulifere, and a few other 


’ orders it is in excess, while in the Graminee, Cyperacee, Rosacee, 
 Filices, &c., the Essex flora leads. 


In the comparison with the flora of the State of Illinois, one is 
struck by the marked similarity in the position of the groups, not- 
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withstanding the well known differences in the actual species. In 
the Gamopetale, and total Dichlamydee, as also in the Monochla- 
mydee the difference is very slight, while in the Polypetale it disap- 
pears entirely. The Dicotyledons are therefore nearly the same, 
and we find this true also of the Monocotyledons, and the Gymno- 
sperms. Whatever slight variations occur in the above named 
groups, they are so adjusted as nearly to balance each other, so that 
when we reach the total Phenogomia, we again have substantial 
unison, which of course is maintained in the Cryptogamia. 

This harmony is less pronounced in the larger orders, the Com- 
posite being richer, and the Graminee poorer there than here. 
In the Cyperacee, Leguminose, Scrophulariacee, and Filices, the dif- 
ference is not great, but in the Rosacee, Labiate, Crucifere, and 
Cupulifere, the Washington flora is decidedly in advance, and in 
the Hricacee it is of course in very marked contrast. In the Orchi- 
dacece, Polygonacee, Umbellifere, Caryophyllacee, and Polemoniacee, 
there is substantial, or exact identity. In the Ranunculacee, Ona- 
gracee, Naiadacee, and Liliacee, besides the Composite already 
mentioned, the Illinois flora leads that of Washington. On the 
whole there is a remarkable similarity in the facies of these two 
floras, which may be due to their inland situation, with fluriatile 
areas, and similar position as to latitude. Considering, however, 
the marked specific peculiarities of the flora of the flat prairies of 
the West, we would have naturally looked for a corresponding dis- 
tinctness in the larger groups and orders. 

The comparisons of our flora, from this point of view, with those 
of the Northern and Southern States, east of the Mississippi river, 


and with these two combined, as represented in the next three © 


columns, proves of the highest interest, and will repay somewhat 
close inspection. It has often been asked, to what extent the flora 
of Washington is affected by influences of a peculiarly southern 
character, and while it has generally been conceded that it belongs 


clearly to the northern section of the country, many facts, such as 


those previously set forth, relative to autumnal flowering and early 
flowering, as well as to the number of species, which exhibit more 
or less green foliage throughout the winter, combine to give ita 
decidedly southern aspect. In so far as the method of testing such 
questions which has been here adopted can be relied upon, this 
southern leaning on the part of the Washington flora is clearly 
exhibited in this table. In letting the eye follow columns four and 
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five, the differences are well marked in nearly all the groups, and 
in most of the large orders. These are what express statistically 
the essential characteristics of the northern as contrasted with the 
southern flora. It is also obvious that the figures in column six 
will, in most cases, express the mean between these two extremes. 
To obtain the true position of our flora, it is necessary to observe 
toward which of these extremes it most nearly approaches, and 
whether it falls on the northern or southern side of the mean estab- 
lished by column six. In instituting this comparison, we perceive 
at the outset, that in the Polypetalous division, it falls so far on the 
southern side as to come within four tenths of one per cent. of being 
identical with the flora of the Southern States. In the Gamopetale, 
however, it agrees quite closely with the flora of Northern States, 
so that in the Dichlamydee as a whole, it coincides very well with the 
.mean for both sections. The Monochlamydee agree better with 
those of the Southern States and the total Dicotyledons fall largely 
on the southern side of the mean. The Monocotyledons also fall 
somewhat on the southern side, while the Gymnosperms are below 
the mean which here corresponds with the southern flora. This 
leaves the total Phznogams, occupying an intermediate position. 
The Cryptogams are also very nearly intermediate, though ap- 
_ proaching the northern side. 

Considering next the relations of the large orders, we find that 
in the Composite our flora is northern in aspect. In the Graminee 
it is very exceptionally rich, surpassing all the larger areas and 
approaching that of Essex county, Massachusetts. In the Oyper- 
ace, Which are peculiarly typical for the purpose, on account of 
being indigenous in all the floras, it does not correspond at all, 
either with the northern section or with the average of both sec- 
tions, but does agree very closely with the exceptionally meager 
representation of the southern flora. The Leguminose are here 
northern in aspect, the Rosacea, like the Graminee, exceptionally 
rich, far exceeding either section, as is also the case with the 
Labiate and the Crucifere. The ferns are northern in their degree 
of representation, as are the Ranunculacee while the Ericacee and 
_ Scrophulariacee are southern. The Cupulifere again are anomal- 
ous and tower above all other floras, The Iliacee are southern, as 
are also the Orchidacew. The Polygonacee are in excess, and in so 
far southern in aspect, while the Umbelliferc, also in excess, denote 
a northern inclination. The Caryophyllacee are remarkable for 
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showing the same percentage in all of the four floras now under 
comparison. The Salicacee are largely in excess of every flora 
compared in the table, except that of Essex county, Massachusetts, 
while Onagracee and Saxifragacee both fall below the normal, the 
latter, however, showing a southern tendency. The Naiadacee are 
southern, as are also the Polemoniacee, while the Chenopodiacee are 
slightly in excess in their degree of representation. 

Now, as this locality has been classed as northern, we should not 
expect to find it occupying an intermediate position, which would 
place it on the boundary line between the northern and the southern 
flora, but we should expect to find it agreeing closely with the 
northern flora, or at least lying midway statistically, as it does 
geographically, between the dividing line or medium, represented 
by the total eastern flora and the northern flora. So far is this from 
being the case, however, that we actually find it occupying a position , 
considerably below the medium line, and between this and the line 
of the southern flora; a position which would be geographically 
represented by the latitude of Nashville or Raleigh, or even by 
Memphis or Chattanooga. 

This result is very remarkable, and while the proofs from statise 
tics are, perhaps, not alone to be relied upon, it serves to confirm 
many facts recorded which have puzzled the observers of the 
phenomena of the vegetable kingdom in this locality. 

The results of the careful comparison of the two remaining 
columns need not be here summed up, as the reader will readily 
perceive their general import, and he will not be likely to stop with 
considering the relations of the local flora with those of the far 
West, but will probably seek for more general laws governing the 
vegetation of the eastern and western sections, as we have already 
done to some extent for the northern and southern sections. 


Abundant Species. 


It was Humboldt who remarked that of the three great Kingdoms 
of Nature, the Mineral, the Vegetable, and the Animal, it isthe ~ 
Vegetable which contributes most to give character to a landscape. 
This is very true, and it is also true, that botanists rarely take ac- 
count of this fact. The latter are always interested in the relative 
numbers of species belonging to different Classes, Families, and 
Genera, rather than to the mere superficial aspect of the vege- 
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tation. It is, however, not the number of species, but individuals 
which give any particular flora its distinguishing characteristics 
to all but systematic botanists, and it is upon this, that in the main 


depends the commercial and industrial value of the plant-life of 


every region of the globe. It is often the omnipresence of a few, 
or even of a single, abundant species that stamps its peculiar char- 
acter upon the landscape of a locality. This is to a far greater 
extent true of many other regions, especially in the far West, than 
it is of this; the vegetation of the rural surroundings of Wash- 


_ ington is of a highly varied character, as much so perhaps as that 


of any part of the United States. And yet there are comparatively 
few species, which from their abundance chiefly lend character to 
the landscape, and really constitute the great bulk of the vegeta- 


tion. The most prominent, if not actually the most numerous of 


these, are of course, certain trees and notably several species of 


oak. Probably the most abundant tree here, as in nearly all 


parts of the country, is Quercus alba, the white oak; but 
Q. prunus, the chestnut oak, Q. coccinea, the scarlet oak, Q. palus- 
tris, the swamp oak, and Q. falcata, the Spanish oak, are exceed- 
ingly common. The most abundant hickory is Carya tumentosa, 
the mockernut. Jiriodendron tulipifera, the tulip-tree, often im- 
properly called white poplar, besides being one of the commonest 
trees, is the true monarch of our forests, often attaining immense 
size. It is a truly beautiful tree whose ample foliage well war- 
rants the recent apparently successful experiments in introducing, 
it as a shade tree for the streets of the city. Among other common 


_ trees may be mentioned the chestnut, ( Castanea vulgaris, Lam, var: 


Americana, A. D. C., the beech, (Fagus ferruginea,) the red maple, 
(Acer rubrum,) the sycamore, (Platanus occidentalis,) the red or river 
birch, (Betula nigra,) the white elm, (Ulmus Americana,) the sour 
gum, (Nyssa multiflora,) the sweet gum, (Liquid-amber Styraciflua,) 
the scrub pine, (Pinus inops,) the pitch pine, (P. rigida,) and the 
yellow pine, (P. mitis.) 

Of the smaller trees, Cornus florida, the flowering dogwood and 
Cercis Canadensis, the red-bud or Judas tree are very abundant, 
and chiefly conspicuous in the spring from the profusion of their 
showy blossoms; all three species of sumac are common. Ham- 
amelis Virginica, the witch-hazel, and Virburnum prunifolium the 


black haw abound; Sassafras officinale, sassafras, Castania pumila, 
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the chinquapin and Juniperus Virginiana, the red cedar also belong 
to this class. 

Of the smaller shrubby vegetation, we may safely ¢laim as abun- 
dant Cornus sericea, and C. alternifolia, the silky, and the alternate- 
leaved normal Viburnum acerifolium, V. dentatum, and V. nudum, 
arrow-woods, Gaylussacia resinosa, the high-bush huckleberry, Vae- 
cinium stamineum, the deer berry, V. vacillans and V. corymbosum 
the blueberries, Leucothoé racemosa, Andromeda Mariana, the stagger 
bush, Kalmia latifolia, the American laurel, or calico-bush, Rhodo- 
dendron nudiflorwm, the purple azalea flower, Lindera Benzoin, the 
spice bush. 

Of vines besides three species of grape which are abundant, we 
have Ampelopsis. Virginiana, the Virginian creeper or American 
woodbine, hus toxicodendron, the poison ivy, and Tecoma rad- 
icans, the trumpet vine, which give great beauty and variety to 
the scenery. 

The most richly represented herbaceous species may be enumer- 
ated somewhat in their systematic order. Of Polypetale, may be 
mentioned Ranunculus repens, Cimicifuga racemosa, Dentaria lacin- 
tata, Viola cucullata, Viola pedata, var. bicolor, and V. tricolor, var. 
arvensis ; Stellaria pubera, Cerastiwm oblongifolium, Geranium 
maculatum, Impatiens pallida, and I. fulva ; Desmodium nudiflorum, 
D. acuminatum, and D. Dillenii; Vicia Caroliniana, Potentilla Cana- 
densis, Geum album, Saxifraga Virginiensis, Oenothera fruticosa, and — 
Thaspium barbinode. Inthe Gamopetale before Composite, we have 
Galium aparine, Mitchella repens, Houstonia purpurea, and H. 
cerulea. In the Composite, the most conspicuous are; Vernonia 
Noveboracense, Eupatorium purpureum, Inatris graminifolia, Aster 
patens, A. ericoides, A. simplex and A. miser, Solidago nemoralis, S. 
Canadensis, S. altissima, and S. ulmifolia; Chrysopsis Mariana, Am- 
brosia trifida, and A. artemisicfolia, (these behaving like introduced 
weeds ;) Helianthus divaricatus, Actinomeris squarrosa, Rudbeckia 
laciniata, and R. fulgida; Coreopsis verticillata, Bidens cernua, Ver- 
besina Siegesbeckia, Graphalium polycephalum, Antennaria planta- 
ginifolia, Hieracium venosum, and H. Gronovii; Nabalus albus, and 
N. Traseri, Lactuea Canadensis. 

The remaining Gamopetale furnish as abundant species: Lobelia 
spicata, Chimaphila wnbellata, and C. maculata; Veronica officinalis, 
and V. Virginica, Gerardia flava, Verbena hastata, and V. utticifolia ; 
Pycnanthemum incanum, and P. linifolium, Collinsonia Canadensis, 
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Salvia lyrata, Monarda fistulosa, and M. punctata; Nepeta glechoma, 
Brunella vulgaris, Mertensia Virginica, Flox paniculata, and P. di- 
varicata ; Solanum Oarolinense, and Asclepias cornuti. 

Of herbaceous Monochlamydee may be named Polygonum Virgin- 
ianum, P. sagittatum, and P. dumetorum; Laportea Canadensis, 
Pilea pumila, and Bemehria cylindrica. 

The Monocotyledons give us Arisema triphyllum, the Indian 
turnip, Sagittaria variabilis, Aplectrum hyemale, Erythronium Amer- 
icanum, Luzula campestris, Juncus effusus, Juncus marginatus, and 
Juncus tenuis, Pontederia cordata. 

Of the Cyperi, C. phymatodes, C. strigosus and C. ovularis are the 
most common. Eleocharis obtusa and E. palustris; Scirpus pungens, 
S. atrovirens, S. polyphyllus, and S. eriophorum, are very conspicuous. 
Of Carices, C. crinata, C. intwmescens, the various forms of C. laxi- 
flora, C. platyphylla, C. rosea, C. scoparia, C. squarrosa, C. straminea, 
C. stricta, O. tentaculata, CO. virescens and C. vulpinoides, are the 
most obtrusive. In the Graminew, those which most uniformly 
strike the eye are Agrostis scabra, Muhlenbergia Mexicana, and M. 
_ sylvatica, Tricuspis seslerioides, Eatonia Pennsylvanica, Poa pratensis, 
Poa sylvestris, and P. brevifolia,; Eragrostis pectenacea, Festuca 
nutans, Bromus ciliatus, Elymus Virginicus, Danthonia spicata, An- 
thoxanthum odoratum, Panicum virgatum, P. latifolium, P. dichotomum, 
(with a multitude of forms,) and P. depauperatum; Andropogon 
Virginicus, and A. scoparius. 

Of ferns Polypodium vulgare, Pteris aquilina, Adiantum pedatum, 
Asplenium ebeneum, and A. Filix-femina ; Phegopteris hexagonoptera, 
Aspidium acrostichoides, A. marginale and A. Noveboracense; Os- 
munda regalis, O. Claytoniana, and O. cinnamonea, are the most con- 
stantly met with. 

Lycopodium lucidulum is quite common, and L. complanatum is 

very abundant in certain localities. 
_ Besides the above, which are all indigenous to our flora, there 
are many introduced species im the vicinity of the city, and of cul- 
tivation everywhere which manifest here as elsewhere, their charac- 
teristic tendency to crowd out other plants and monopolize the 
soil. 

Such are tee most general features which the traveler accustomed 
to observe the vegetable characteristics of localities visited, may 
expect to see when he pays his respects to the Potomac valley. To 
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some even this imperfect description might furnish a fair idea of — 


our vegetable scenery without actually seeing it. 
; — 


Classification Adopted. 


In endeavoring to conform to the latest authoritative decisions 
relative to the most natural system of classification, I have followed, 
with one exception, the arrangement of the Genera Plantarum of © 
Bentham and Hooker so far as this goes, and the accepted authori- 
ties of Europeand America forthe remainder. For the Gamopetale 
after Composite, however, covered by Prof. Gray’s Synoptical Flora 
of North America, I have followed that work which is substantially 
in harmony with the Genera Plantarum. In the arrangement of 
the orders, too, for the Polypetale, Mr. Sereno Watsou’s Botanical 
Index has in all cases been conformed to, as also not materially — 
deviating from the order adopted by Bentham and Hooker. In the 
genera there are numerous discrepancies between the works last 
named, and in the majority of these cases the American authorities 
have been followed. For example, Bentham and Hooker have 
thrown Dentaria into Cardamine, Elodes into Hypericum, and Am- 
pelopsis into Vitis, and Pastinaca and Archemora into Peucedanum. 
The change of Spergularia to Lepigonum is adopted, as well as a 
few alterations in orthography where the etymology seemed to 
demand them, as Pyrus to Pirus and Zanthoxylum to Xanthoxylum. 
I have also declined to follow Bentham and Hooker in the changes 
which they have made in the terminations of many ordinal names. 
The termination acew is, doubtless quite arbitrary in many cases, 
and, perhaps, cannot be defended on etymological grounds but as 
a strictly ordinal ending it has done good service in placing botanical 
nomenclature on a more scientific footing. It is also true that the 
old system does not always employ it, as in some of the largest 
orders, e. g. Crucifere, Leguminose, Composite, Labiate ; but what- 
ever changes are made should rather be in the direction of making 
it universal than less general. Bentham and Hooker do not adopt 
a universal termination, neither do they abolish the prevailing one, 
and they retain it in the majority of cases; but in cerigin cases, for 
which they doubtless have special reasons, they substitute a dif- 
ferent one, and one which is often far less euphonious. The follow- 
ing are the orders represented in this catalogue in which the ter- 
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~ mination acete is retained by American and altered by English 


authorities. 

American. Lnglish. 
Berberidacez. Berberidez. 
Cistaceze. Cistineze. 
Violacez. Violarieze. 
Polygalacez. Polygaleze. 
Caryophyllaceze. Caryophyllez. 
Portulacaceze. Portulacez. 
Hypericaceze. Hypericinez. 
Celastraceze. Celastrineze. 

_ Vitaceee. Ampelidez. 
Saxifragaceze. Saxifrageze. 
Hamamelaceze. Hamamelidee. 
Lythraceze. Lythrarieze. 
Onagraceze. Onagrariz. 
Passifloraceze. Passifloreze. 
Cactaceze. Casteze. 
Valerianaceze. Valerianez. 

Asclepiadacee. |! Asclepiadez. 
Gentianacez. Gentianeze, 
Borraginaceze. Borraginez. 

- Scrophulariaceze. Scrophularinez. 
Lentibulaceze. Lentibulariceze. 
Plantaginacez. Plantagineze. 
Nyctaginaceze. Nyctagineze. 
Lauraceze. Laurinez. 
Juglandacez. Juglandez. 
Salicaceze. . Salicinez. 
Ceratophyllacez. Ceratophylleze. 


On the other hand, the British authorities are followed in uniting 
the Saururacee with the Piperacee, and also in placing the Parony- 


' ehiew, reduced to a sub-order under the Illecebracee ; but from thé 


certain relationship of this order with the Caryophyllacee, it is 
deemed unnatural to separate these two orders by putting the former 
into the Monochlamydeous division. [See American Naturalist, 
November, 1878, p. 726.] On the same ground of apparently 
close relationship, I have followed Bentham and Hooker in abolish- 
ing the Callitrichacew, and placing Callitriche in the Haloragec. 
On the other hand I have followed Gray in retaining the Lobeliacee, 
as alsoin keeping the LHricacee intact, and not slicing off the 
Vacciniacee from one end, and the Monotropec from the other, as is 
done in the Genera Plantarum. 


‘ 
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In the Gamopetale, before and including Composite, in the Mono- 
chlamydee, and throughout the Monocotyledons, serious difficulties 
occur in consequence of a want of recent systematic works from 
the American point of view. In nearly all cases the names as well 
as the arrangement of Gray’s Manual, 5th edition, have here been 
adopted. I have, however, been able to avail myself of a number 
of recent revisions of genera made by Gray, Watson, and Engel- 
man* and published in various forms, chiefly in the Proceedings 
of the American Academy of Arts and Sciences. I have also 
derived many useful hints from the Flora of California, from the 


botanical reports of the various Western Surveys, from Sargent’s _ 


Catalogue of the Forest Trees of North America, and from the 
Flora of Essex county, Massachusetts. 

Mr. M. 8S. Bebb, of Rockford, Illinois, has shown great kindness 
not only in determining all the uncertain Salices, but in generously 
drawing up a list of them in the order of their nearest natural 
relationship, which is followed implicitly in the catalogue. 

For the Ferns, the magnificent work of Prof. Eaton has furnished 
everything that could be desired, and is unswervingly adhered to. 

The following genera in the Composite have been changed by 
Bentham and Hooker, but the new names cannot be adopted until 
the species have been worked up by American botanists. The old 
ones are therefore retained with a simple indication of the recent 
disposition. 


\ 


Maruta has been made Anthemis. 
Leucanthemum has been made Chrysanthemum. 
Cacalia has been made Senecio. 
Lappa has been made Arctium. 

‘ Cynthia has been made Krigia. 
Mulgedium has been made Lactuca, 
Nabalus has been made Prenanthes. 


* While I have gladly adopted the arrangement of the species of Quercus decided 
upon by Dr. Engelman after so careful a study, I cannot do so without recording 
a gentle protest against the position to which he assigns Q. palustris. viz: be- 
tween Q. falcata, and Q. nigra, and far removed from Q. rubra. Not only the 
shallow, finely scaled cup, but especially its light colored buds and thin early 
leaves, as also a special facées belonging to its aments and foliage ally this species 
with Q. rubra, and distinguish these two species as a group from all Others found 
in this flora. 
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Several of these cases are a return tothe older names, and 
whether they will be adopted by American authorities it is impos- 
sible to say. 

It remains to consider the one deviation above referred to from 
the prevailing system of botanical classification, which it has been 
thought proper to make in the subjoined list of plants. This con- 
sists in placing the Gymnosperms, here represented only by the single 
order Conifere, after the Monocotyledons and next to the Crypto- 
gams. ; 

It is not the proper place here to state the already well known 
grounds upon which this position of the Gymnosperms has been 
defended. [See American Naturalist, June, 1878, pp. 359 to 378.] 
It is sufficient to point out that the correctness of this arrangement 
was recognized by Adrien de Jussieu, and has been repeatedly 
maintained by later botanists of eminence. The object in adopt- 
ing it here, however, is not simply because it seems fully justified 
by the present known characters of plants, for consistently to do 
this would also require that the Polypetale be placed before the Mon- 
ochlamydee (in the descending series,) and that numerous other 
changes be made. So wide a departure from the existing system 
would seriously detract from the convenience of the work as a prac- 
tical aid to the local botanist, and aside from the labyrinth of nice 
and critical points into which it must inevitably lead, it would not 
be advisable in the present state of botanical literature. But as 
the position of the Gymnosperms is the most glaringly inconsistent 
of all the defects of the present so-called Natural System, and as 

‘ the Conifere are represented here by only four genera and seven 
species, it is evident that no serious objection could arise on the 
ground of inconvenience, while at the same time it may serve some 
useful purpose in directing the minds of botanists who may look 
over the work to the obvious rationality of this classification, and 
contribute its mite towards awakening them to the recognition of 
a truth which, I cannot doubt, must sooner or later find expression 
in all accepted versions of the true order of nature with respect to 

the vegetable kingdom. 


Common Names. 


I am well aware that in recent times it has become more and 
more the practice among botanists to eschew all common or popular 
names of plants. This sentiment I share to a great extent and will 
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therefore remark at the outset that the best common name for a 
plant is always its systematic name, and this should be made a sub- 
stitute for other popular names wherever and when€ver it can be 
done. In most cases the names of the genera can be employed 
with entire convenience and safety ; and in many cases they are to 
be defended on the ground of euphony. How much better, for 
example, the name Brunella sounds than either Self-heal, or Heal- 
all, both of which latter, so far as their meaning goes, express an 
utter falsehood. Some works professing to give common names 
frequently repeat the generic name, as such. ‘This has seemed to 
me both unnecessary and calculated to mislead. Itis not done 
where other accepted common names exist, and thus the implication 
is that in such cases it is incorrect to use the Latin name. Again 
it is only done for the commoner species, leaving it to be inferred = 
that there is no popular way of designating the rarer ones. The 
plan here followed is to regard the genus as the best name to use in ail 
all cases, and as ew officio the proper common name of every plant, Til 
and, therefore, not in need of being repeated in different type as 
such in any case. But in addition it has been deemed best to 
give such appropriate or well established common names as can be 
found. Some scientific men seem disposed to forget that it is the 
things rather than the names that constitute the objects of scientific 
study. There is a vast amount of true scientific observation made - 
by mere school-girls and rustics, who do not know the name of the 
branch of science they are pursuing. A knowledge of a plant by 
whatever name or by no name at all is scientific knowledge, and 
_the devotees of science should care less for the means than the end 
which they have in view. Individuals differ in their constitution 
and character. The sound or sight of a Latin word is sometimes — 
sufficient, in consequence of ineradicable, constitutional or acquired | 
idiosyncrasies, to repel a promising young man, or woman, from the 
pursuit of a science for which genuine aptitude and fondness exist, 
For such and other classes, common English names have a true 
scientific value. The object should be to inspire a love for plants 
in all who can be made to take an interest in them, and to this end 
to render the science of Botany attractive by every legitimate 
means available. In so far, therefore, as English names of plants 
can be made conducive to this end, they should be employed. 
Their inadequacy to the true needs of the science in its later stages 
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cannot fail to impress itself upon all who pursue it to any consid- 
erable extent. 

Finally common names are not wholly without their scientific 
uses. A few of them have proved more persistent than any of the 
systematic names, as I have had occasion to observe in examining 
the Prodromus Flore Columbiane of 1838, in which difficult work, 
I must confess, they frequently rendered me efficient aid in determ- 
ining the identity of plants, which the Latin names used did not 
reveal. 

In appending common names to the plants of this vicinity The 
Native Wild Flowers and Ferns of the United States, by Prof. 
_ Thomas Meehan, has been followed in most cases, so far as this 
work goes, but this of course embraces but a fraction of the entire 
flora. Most of the remaining names are taken from Gray’s Manual 
of Botany, and from his Synoptical Flora of the United States. In 
many cases some of the names given which do not seem appro- 
priate are omitted, and in a few cases those given have been slightly 
changed. A small number of local names given, not found in any 
book, but ‘in themselves very expressive, have been given, as “curly 
head” for Clematis ochroleuca, &c.; and in a few other cases, names 
have been assigned to abundant species on the analogy of those 
given for allied genera or species. 


Concluding Remarks. 


The foregoing remarks on the value of common names naturally 
suggest a few general reflections with which our introduction will 
conclude. 

The popularization of science is now a leading theme of scien- 
tific men. To accomplish this, certain branches of science must 
first become a part of liberal culture. The pursuit of fashion, which 
is usually regarded as productive solely of evil, may be made an 
agency of good. If it could become as much of a disgrace to be 
found ignorant of the flora or fauna of one’s native place as it now 
is to be found ignorant of the rules of etiquette or the contents of 
the last new novel, devotees of Botany and natural history would 
immediately become legion, and the woods and fields would be in- 
cessantly scoured for specimens and objects of scientific interest. 
It should be the acknowledged work of educationalists to make 
science fashionable and call to their aid these powerful social sen- 
- timents in demanding the recognition of its legitimate claims. 
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Of all the natural sciences, that of Botany is the most easily con- 
verted into a branch of culture. Its objects appeal directly to the 
highest esthetic faculties. It naturally allies itself with the arts of 
drawing, painting, and sketching, and the deeper the insight into 
its mysteries the stronger does it appeal to the imagination. Its 
pursuit, besides being the best possible restorer of lost, and pre- 
server of good health, is a perpetual source of the purest and live- 
liest pleasure. The companionship of plants, which those who do 
not know them cannot have, is scarcely second to that of human 
friends. The botanist is never alone. Wherever he goes he is sur- 
rounded by these interesting companions. A source of pure delight 
even where they are familiarly known to him, unlike those of his 


own kind, they grow in interest as their acquaintance grows less — 


intimate, and in all his travels they multiply immensely his re- 
sources of enjoyment. 

The man of science wonders what the unscientific can find to 
render travel a pleasure, and it must be confessed that a great many 


tourists of both sexes go at the behest of fashion, and care little 


more for nature when crossing the Alps than did Julius Gzsar, who 
could only complain of the bad roads and while away the hours in 
writing his grammatical treatise, De Analogia. » While all forms of 
natural science, so far from paralyzing the esthetic faculties, tend 
powerfully to quicken them, that of Natural History and especially 
of Botany awakens such an interest in Nature and her beautiful 
objects, that those who have once tasted pleasure of this class may 
well consider other pleasures insipid. 

But notwithstanding these attractions which Botany possesses 
above other sciences, there exists among a small class of scientific 
men a disposition to look down upon it as lacking scientific dignity, 
as mere pastime for school-girls or fanatical specialists. This 
feeling is most obvious among zodlogists, some of whom affect to 
disdain the more humble forms of life and the simplicity of the 
tame and stationary plant. 

This sentiment, though now happily rare, is natural and really 


constitutes what there is left of that proud spirit with which man | 


has ever approached the problems of Nature. His first studies 
disdained even so complicated an organism as man himself, and 
spent themselves in the pursuit of spiritual entities wholly beyond 
the sphere of science. Later he deigned to study mind detached 
from body and from matter, still later he attacked some of the 
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higher manifestations of life. Ethics came next, and social organi- 
zations; then anthropological questions were opened, and next those 
of physiology and anatomy, and at last comparative anatomy and 
structural zodlogy. Phytology brought up the rear and was long 
confined to the most superficial aspects. It is only in recent times 
that plants and all the other lowly organisms have begun to 
receive® proper attention, and only since this has been done has 
there been made any real progress in solving the problem of Biol- 
ogy. 

It is a paradox in science that its most complicated forms must 
first be studied and its simplest forms last, while only through an 
acquaintance with the latter can a fundamental knowledge be ob- 
tained. The history of biological science furnishes many striking 
illustrations of this truth, the most interesting of which is perhaps 
to be found in the labors of the two great French savants, Cuvier 
and Lamarck. The former spent his life and powers in the study 
of vertebrate zodlogy amid the most complex living organisms. 
The latter devoted his energies to Botany and to Invertebrate Zodl- 
ogy, including the protozoan and protistan kingdoms. The former 
founded his great theory of types, and his cosmology of successive 
annihilation and reconstructions of the life of the globe. The latter 
promulgated his theory of unbroken descent with modification. 
The conclusions of the former were accepted in his day, and are 
rejected in ours, those of the latter were rejected in ‘his own life- 
time, but now form the very warp of scientific opinion. 

Let no botanist, therefore, or person contemplating the study of 
Botany be deterred by the humble nature of the objects he would 
cultivate. The humblest flower or coarsest weed may contain les- 
sons of wisdom more profound than can be drawn from the most 
complicated conditions of life or of mind. 

The city of Washington is becoming more and more a center, 
not only of scientific learning and research, but also of art and 
every form of liberal culture. Already the public schools have 
reached out and taken Botany into their curriculum, and we have 
seen that asa field for the pursuit of this branch of science the 
environs of the National Capital are in a high degree adapted. 
Science and culture must go hand in hand, Culture must become 
~more scientific, and science more cultured. Botany has an impor- 
tant part to perform in this work of reconciliation, and there is no 
good reason why Washington may not become one of the foci from 
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It has been such reflections - 


as these, aside from the practical needs for such a work, that have 
encouraged me to persevere in this humble, indeed, but*not the less 
laborious task, and if it shall be found useful to however slight a 
degree, in promoting these worthy objects, no regrets will arise at 
having undertaken it. 
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On this communication, Mr C. A. Wuxirre remarked that he 
hoped Mr. Ward would be able to furnish some further infor- 
mation concerning the influence exerted upon a flora by the char- 
acter of the country rocks. It is well known that the constitution 
of the strata, influencing as it does the character of the soils which 
cover them, had a further effect upon the native plants growing 
above them. Thus the granite localities of the east were more fay- 
orable to the growth of certain genera, for example, the Ericacez 
_ than the magnesian limestones of the Mississippi valley. He hoped 
that Mr. Ward might be able to ascertain how far these influences 
affected other families of plants. 

Mr. Powe. inquired what were the characters or character of 
plants that had apparently disappeared from the local flora in the 
comparison of the field results of the present time with those ob- 
tained forty or fifty years ago. 


Mr. Warp replied that the missing species in the present lists 
were not confined to any particular family, but were diffused con- 
siderably among the several classes. 


The Society then adjourned. 
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1938p MEETING. Frpruaky 57H, 1881. 
Vice President WELLING in the Chair. * 
Thirty-eight members present. 


The minutes of the last meeting were read and adopted. 
A communication was then read by Mr. C. E. Durron, on 


THE SCENERY OF THE GRAND CANON DISTRICT. 


The communication was reserved by the author. 


Remarks upon this communication were made by Mr. J. W. 
PowELt, at the conclusion of which, the Society adjourned. 


194TH MEETING. Frsruary 191TH, 1881. 
Vice President Taytor in the Chair. 
Thirty-one members present. 
The minutes of the last meeting were read and adopted. 


The President announced to the Society the death of Dr. GEORGE 
A. Oris. It was moved and carried, that a committee be appointed 
to prepare suitable resolutions for the action of the Society, relative 
to the death of Dr. Oris, and the Chair appointed a committee 
consisting of Messrs. Antisell, Billings, and Mew. 


The first communication for the evening was by Mr. J. E. Topp, 
of Iowa who had been invited by the General Committee to read a 
communication on the : 


QUARTERNARY DEPOSITS OF WESTERN IOWA AND EASTERN 
" NEBRASKA. 


Mr. Topp gave first an account of the three members which com- 
pose the Quarternary deposits of the regions in questions. The lowest 
is in Jowa, and is the boulder-clay consisting of the hard compact 
clay usually occurring in this formation, with its included rocky 
glaciated fragments. In central and western Nebraska this clay 
is wanting. Upon it rests the red clay, a formation of varying 
thickness, but usually quite thin, rarely exceeding 20 feet. Upon 
this rests the /oess which constitutes a subject of special interest. 
One peculiarity of it is found in the fact, that it overlies the ine- 
qualities of the country which existed prior to its disposition; being 
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found upon the old hill tops and slopes, as well as in the valley 
bottoms, and exhibiting a general “unconformity by erosion.” It 
is composed of exceedingly fine matter without any fragments of 
rock of notable size, such as pebbles or stones. It contains, how- 
ever, bands of calcareous concretions in lines which are usually 
horizontal, and these concretions are often elongated with their 
longer dimensions vertical. It also holds those calcareous fibres 
which Richthofen observed in the loess deposits of China, and which 
he believed to be casts of roots of plants. Another interesting 
occurrence is that of charcoal, which is found in several places in 
the midst of the deposits in thin bands. The fossils of the loess are 
the shells of geophilous mollusca. 

Mr. Topp held the view that the loess is a post-pliocene lacus- 
trine deposit, and that the region in discussion was in post-glacial 
time covered with a very large fresh-water lake. 

Prof. T. C. CHAMBERLAIN, of Wisconsin, being present, and in- 
vited to take part in the discussion, remarked that while Mr. Todd 
had presented ina very able and clear manner the reasons for 
attributing the loess to the deposit of silt in a lake bottom, he was 
of opinion that the objections to the acceptance of that view were 
very great. If such a lake existed over the region in question 
during quarternary time, it must have been of immense extent. 
According to the observations of Dr. C. A. White, these deposits 
extend to the borders of the region which drains immediately into 
the Mississippi river in Iowa, and they are found nearly as far 
west as the Rocky Mountains. Their north and south extensions 
are not accurately known, but they are believed to be very great. 
Independently of these deposits no evidences of such a lake are 
now known. Its boundaries are not marked by any known bar- 
riers on the east where the configuration of the couutry is now such 
that no barriers could have existed, unless the region which they 
should have occupied has undergone remarkable changes of which 
the nature cannot be specified, and of which no traces exist. To 
produce such a lake basin very great depressions would be necessay, 
and there is no evidence known to him which warrants a belief in a 
former depressed condition of that region sufficient to account for it. 
Further research may indeed relieve us of some of these difficulties 
or all of them, but at present they are very great. Prof. Chamber- 
lain could not but commend, however, the earnest and scientific 
spirit in which Mr. Todd had pursued his valuable investigations. 
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Mr. O. T. Mason inquired whether the occurrences of charcoal 
were frequent and bore evidence of human agency. « 

Mr. Topp replied that charcoal was often met with, and sug- 
gested as a possible, though, not probable, explanation, that the 
fragments may have come from some of the recent volcanic regions 
of the west. 

Mr. C. E. Dutton suggested that there would be little difficulty 
in finding a natural cause for the occurrence of charcoal, if the 
surface had been above water at the time it was deposited. There 
can be little doubt that fires are frequently started in the woods 
and on the plains of the west by lightning, and it is not at all in- 
credible that they may sometimes arise from spontaneous ignition. 
Many of the frequent fires in the western mountains occur under 
circumstances which render it incredible that human agency was 
involved. 

Mr. C. A. Wurrte spoke of the great areas over which loess de- 
posits are found. They occur not only in the upper Mississippi 
valley, but also in the regions of the lower Mississippi. They also 
occupy a great range of altitudes, some being only a few hundred 
feet above the level of the sea, others several thousand feet above 
it. They all seem to be of similar character and constitution. The 
absence of any barriers is one powerful argument against the exis- 
tence of a lake, and the great changes of level which would be 
demanded to establish this hypothesis is another. 

The next communication was read by Mr. C. E. Durron, on 


THE VERMILION CLIFFS AND VALLEY OF THE VIRGEN, 
IN SOUTHERN UTAH. 


The paper was reserved by the author. 
At its conclusion the Society adjourned. 


195TH MEETING. Marcu 57H, 1881. 
Vice-President TAyLor in the Chair. 
Twenty-two members present. 
The minutes of the last meeting were read and adopted. 


The Chair announced the election of Mr. Peter Winfield Lauver 
to membership in the Society. 
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The first communication was by Mr. TaropoRE Gi on the 
PRINCIPLES OF MORPHOLOGY. 


Mr. Gill’s paper may be found substantially in Johnson’s Ency- 
clopedia, under the title Morphology, which article was written by 
him. 

The second communication was by Mr. Marcus BAKER on the 


BOUNDARY LINE BETWEEN ALASKA AND SIBERIA. 


The present boundaries of the territory of Alaska were defined 
in the treaty of March 30, 1867, whereby Russian America was 
ceded to the United States. In that treaty the western boundary, 
or rather so much of it as is here considered, was defined as follows: 

“The western limit, within which the territories and dominion 
conveyed are’ contained, passes through a point in Behring’s Straits 
on the parallel of sixty-five degrees thirty minutes north latitude, at 
its intersection by the meridian which passes midway between the 
island of Krusenstern or Ignalook, and the island of Ratmanoff or 
Noonarbook, and proceeds due north without limitation into the 
same Frozen Ocean.” 

The longitude of this meridian was very properly left out of the 
treaty on account of its uncertainty. In order to show our knowl- 
edge of the subject at the time of the framing of the treaty the 
following table has been prepared from all known authorities upon 
the subject down to the present. time. 

Thelast three determinations entered in the table, it must be 
borne in mind, have been made since the treaty was drawn up. 


Date. | Longitude. Authority. 


° / 
1761 | 155 Map published by the Imp. Acad. of Sc. of St. Petersb. 


1778 | 169 52 Cook’s Atlas. 

1802 | 168 48 Billings. 

1822 | 168 59 Kotzebue. 

1827 | 168 55 Beechey. Br. Adm. Ch. No. 593. 
1828 | 168 54 Liitke’s Atlas. 

1849 | 168 57.5 | Tebenkoff’s Atlas.* 

1852 | 168 54 Russian Hydr. Ch. No. 1455. 
1855 | 168 48 Rogers. U.S. Hyd. Ch. No. 68. 
1874 | 169 04 Russ. Hyd. Ch. No. —.* 

1878 | 168 58 Onatsevich. 

1880 | 168 58 U.S. C. and G. S. 
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In the case of the two determinations marked with a * the two 
Diomede Islands are so represented on the chart that the boundary 
line is tangent to each island. | 

During the past summer an attempt was made by the party on 


board the U.S. C. and G.S. Schooner Yukon to make a more care- 


ful determination of the longitude of this meridian than had been 
attempted hitherto. For longitude purposes the party had one 
pocket and six box chronometers. For determining time the sextant 
was used, recourse being had to equal altitudes whenever possible. 

Plover Bay in Eastern Siberia is about 150 miles to the south- 
ward and westward from the Diomede Islands in Behring’s Strait. 
This bay was visited by Prof. Asaph Hall of the U.S. Naval obser- 
vatory in 1869 for the purpose of observing the total solar eclipse 


of that year, and, in connection with the eclipse work, Prof. Hall — 


made a careful determination of the longitude of his station. 
After a careful examination of all the longitude determinations 
known to exist, and because the facilities for determining the longi- 
tude of this place by the Yukon party were not sufficient to im- 
prove upon the determination by Prof. Hall, his results have been 
adopted, and the longitude of the boundary meridian made to 
depend upon his determination. Before proceeding to give an ac- 
count of our longitude observations, when near the boundary line, 
a complete resumé of observations for position at Plover Bay, with 
discussion will be given, this being rendered necessary by the fact 


that the longitude of the boundary line as well as that of all other — 


points along the Arctic coast and northern part of Behring Sea have 
been made by us to depend upon Plover Bay. 

Previous to 1848 Plover Bay, though an extensive arm of the 
sea running inland some 20 to 25 miles, appears not to have been 
known. It is not shown upon any map before 1850. In the period 
from 1845 to 1848 it seems to have been visited by the whalers. 
The first information touching it upon which we can lay our hands 
is the report of Commander Moore to the Admiralty, published in 


the Nautical Magazine March, 1850. From this it appears that 


Commander Moore first anchored in Plover Bay, October 17, 1848 
Later he moved his vessel, the Plover, farther in, and wintered in 


the harbor named by him Emma Harbor. He remained in Emma 


Harbor until June 23, 1849. Concerning the scientific or survey- 
ing work accomplished in this period of eight months, he says; 
“At intervals Mr. Martin, assisted by Mr. Hooper, made a survey 
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of the place in which I had secured the ship for the winter; which, 
connected with Mr. Martin’s and my own observations on the coast 
to the westward, will, I hope, give a tolerably correct representation 
of these shores, and when associated with magnetic observations on 
every attainable point, will, I trust meet their Lordships’ approba- 
tion.” 

The results foreshadowed by this report have not come to light, 
No map or plan of Emma Harbor, or Plover Bay, has been pub- 
lished by the British Admiralty Office, and no statement or account 
of the observations at Plover Bay, if any were made. General 
Sabine in his contributions to Terrestial Magnetism No. XIII gives 
some results which he credits to a MS in the Magnetic Office by 
Commander Moore, but no magnetic declination or intensities are 
given; whence we conclude that no observations, or at least no satis- 
factory observations, therefor, were taken. A few results for dip 
are given. The geographical position of the station where the dip 
observations were taken is given by General Sabine, and this posi- 

tion, if due to Commander Moore, is the earliest determination on 
record of a position for Plover Bay. The position given probably 
refers to some point near the northern shore of Kkmma Harbor 


and is 
Latitude, 64° 26/ N. 
> Longitude, 173. 07 W. Gr. 


and the observed dip was 75° 10’. From the best existing chart 
of Plover Bay that we have, it is found that this station is four 
minutes north, and nine minutes east of the station occupied by the 
Coast Survey. Whence we find the Coast Survey Astronomical 
Station to be, according to Commander Moore, approximately in 
Hatitudes |, 649) 2270; 
Longitude, 173 16 W. Gr. 


A rough sketch of Plover Bay was made in 1866, by the explor- 
ing parties of the Western Union Telegraph Company, and this 
sketch was published in 1869 by the Coast Survey. The obser- 
vations were made by Lieut. J. Davison, of the U. 8. Revenue 
Marine Service, and the resulting position is stated to depend 
upon nine observations referred by a crude triangulation to the 
mountain Bald Head. The position given by Lieut. Davison for 

* Bald Head is 
Latitude, 64° 24/ N. 
Longitude, 173 15 W. Gr. 


\ 
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From the best chart extant of Plover Bay, which has been referred 
to above, and which is one published in 1877 by the Russian Hy- 
drographic Office from surveys by Lieut. Onatsevich§ we find Bald’ 
Head to be one and a half minutes south and one minute east of 
the Coast Survey Astronomical Station. Hence, according to Lieut. 
Davison, the Coast Survey Astronomical Station is in 


Latitude, 64° 25./5 N. < 
Longitude, 173 16 #£W. Gr. 


As the observations were made, not on the mountain, but on the 
vessel at anchor in the harbor, it seems probable that in trans- 
ferring the position of the vessel to the mountain some mistake 
occurred, for the resulting latitude is certainly considerably in error. 

The next determination of position at Plover Bay was by Prof. 
Hall, in 1869, during his visit to this place to observe the total solar 
eclipse of that year. The latitude was determined with a Pistor 
and Martin’s sextant from observations upon August 3, 4, and 5, — 
by Prof. Hall and Mr. J. A. Rogers. The following table gives the 
results : 


: No. of 
Date. Latitude. Observer. Observatiane 
Oh Mean a 

1869, August 3---____ 64.22 222) 2 1.3_*| Rogerse = 2322 15 
Bat Sr tes ap Ries 22 J= 2:0), ROgeISs see 14 

« EE” | 33 1:69) |) Pralle Uee eee 17 I 
6 Gree 27) t= 10>) Lal Sere 12 
ch ewe es 20 + 2.7 Eval jae Se 12 
Mernvadopted! 2-22 4. = 04 “220225 70 


For determining the longitude Prof. Hall had ten chronometers 
whose corrections to Greenwich time were determined at the Astro- 
nomical Station in the Navy Yard on Mare ‘Island, California, 
before setting out and returning from Plover Bay. The dates of — 
the time determinations at Mare Island, are June 17-20, and Sep- 
tember 18-19, 1869, the interval being 102 days. The time was 
determined with a small portable transit instrument. With these - 
means Prof. Hall obtained the following results for the longitude 
of his station in Plover Bay, west from the station at Mare Island. 


. 
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h. mM. is 

3 24 Deg 
19.1 
21.3 
21.0 
22.7 
22.2 
2255 


15.9 
23.0 
Zio 


These are the results by each chronometer, and when combined 
by weights indicated by their probable errors, the resulting longi- 


tude is 
Mm. S. S. 
3 24. 21.1 -+ 0.36 


Since these results were published, the longitude of San Francisco 
has been determined by telegraph, and the station upon Mare Island 
occupied by Prof. Hall geodetically connected with this determi- 
nation. The resulting longitude of the Mare Island station is, 
according to Assistant Schott of the Coast Survey, 

Oy, A // 4/ 
122 16 16 + 2.2 
or, in time, 
h. mM. & Se 
8 fete) 05.07 + 0.15 


whence we have for the longitude of Prof. Hall’s station, at Plover 
Bay 


h. m. Se Se 
II 33 26.2 + 0.4. 


For Prof, Hall’s station, therefore, we adopt 


Latitude, 64° 22/ 25// N. 
Longitude, 173 21 33 + 6// W. Gr. 


Before leaving Washington we were furnished by Prof. Hall with a 
memorandum, describing his station from which it appears that no 
permanent station mark could be left by him, the character of the soil 
and natives preventing this. We were, therefore, unable to locate 
the exact spot, but had no difficulty in finding the general locality, 
and fixing upon a place that must have been within a few metres 
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e 


of Prof. Hall’s station. Here we erected a pile of boulders as a 


beacon, and by means of the telemeter staff, and a small triangu- — 


lation connected with our azimuth line, we found this beacon to 
bear N. 1° 42’ 26” E. from our astronomical station, and 462.9 
metres distant, or in round numbers 460 metres N. 1° 42’ E. of ours; 
in arc this is 1” E. and 15” N. of ours. Applying these reductions 
to the position already adopted, we have as the position of our 
station, according to Prof. Hall 


Latitude, 64° 22/ 10/7 N. 
Longitude, 173. 21 32+ 6/7 W. Gr. 


In 1876 the bay was visited by Lieut. M. L. Onatsevich, of the 
Russian Navy in the “Vsadnik,” and a rough survey made of the 
bay with a somewhat detailed survey of the anchorages. At the 
same time astronomical and magnetic observations were made. 

In 1877, the Russian Hydrographic Office published several 
charts embodying the results of Onatsevich’s observations, and 
among them, a chart of Port Providence, or “Plover Bay,” as it is 
usually called by the whalemen. On this chart it is stated that the 


astronomical station of Lieut. Onatsevich is, according to his ob-- 


servations in 


Latitude, 64° 21/ 3077 N. 
Longitude, 173 18 30 W. Gr. 


In the following year, however, 1878, Lieut. Onatsevich’s report 
was published, and in this report the position of the astronomical 
station is stated to be . 


Latitude, 64° 217 55// N. 
Longitude, 173 23 54 W. Gr. 


the longitude depending upon that of Petropavlovsk, which latter 
is taken as 10h. 34m. 37s. or 158° 39’ 15” E. from Greenwich. 
This last result appears to be the finally corrected one, and is 
adopted as Onatsevich’s determination. 

The station occupied by Lieut. Onatsevich is clearly marked upon 
his chart, and as we had this chart with us the place was quite 
closely identified, probably within a few feet. The attempt was 
made to have our station identical with his, and consequently no 
reduction is necessary. 
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_ Recapitulating, therefore, we have the following results for the 
_ position of the Coast Survey Astronomical Station at Plover Bay : 


Date. Latitude. Longitude. Authority. 
- cone ae? ek ae ae ae 7 
1848-9 _--~~-- 64 22 173, 16 Com’r T. E. L. Moore. (?) 
MoGoie |S "si. 25.5 16 Lieut. J. Davison. 
Aug., 1869___. 22 lO 25) 32) \-broteA. tall: 
July, 1876___- 2155 23 54 | Lieut. M. L. Onatsevich. 
Sept; , 18s0=—— Dinh Aa wes neo ee U. S. C. and G. S., by M. Baker. 


Discussion of foregoing Table. 


It is very doubtful whether the results credited to Commodore 
Moore were really obtained by him, or whether General Sabine 
took these values from other sources; while the results by Lieut. 
Davison are known to have been of only a very approximate char- 
acter. The three remaining results for latitude, when we consider 
that they were made at different times, by different observers, at 
different stations, and with different instruments and the instru- 
ments of a secondary character, show a satisfactory agreement, and 
we adopt the simple mean for the latitude determination, which is 
64° 22’ 00” and would assign an arbitrary probable error of 6”. 

Neglecting the longitude results by Moore and Davison as being 
of an inferior character, we have the two remaining by Hall and 
Onatsevich. The determination by Onatsevich is a chronometric 
one from Petropayvlovsk. How the longitude of Petropavlovsk was 
obtained we are not informed, but we know it was not determined 
by telegraph. Moreover the longitude adopted by Onatsevich for 
Petropavlovsk differs by as much as four miles, (4’ 11.7” = 16.8) 
from that adopted by the Russian Hydrographic Office, in 1850, as 
the basis for their charts of this region, and which determination 
was the mean of nine different determinations extending from 1779 
to 1827. The longitude of Plover Bay based upon Onatsevich’s 
observations and that longitude of Petropavlovsk is 173° 19’ 22” 
W. Gr. 

It has, therefore seemed best to adopt without change the result 
of Prof. Hall’s observations, not combining it with anything else, 
viz: 173° 21’ 32” + 6” W. Gr. 

9 
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Our adopted value, therefore, of the geographical position of the 
Astronomical Station of the U. 8. Coast and Geodetic Survey at 
Plover Bay, Eastern Siberia, is 


Latitude, 64° 22’ 00/7 +6/ N. 


173, 221. 32) 2-6 
Longitude, Tee ages as Sar ew = Gre 
TE $9533) 6 26.1 = 004 


One station was marked by driving a piece of whale’s rib into 
the ground and piling rocks around it. Being identical with the 
station of Lieut. Onatsevich, any one visiting the place will by the 
aid of that chart readily identify it. 

Having completed our investigation of the geographical position 
of Plover Bay, we proceed to detail our observations for the longi- 
tude of the boundary. 

The Yukon arrived at Plover Bay at ten in the evening of 
August 11, 1880. The following day was cloudy in the morning, 
afterward rained, and later partially cleared up so that we obtained 
two pairs of equal altitudes of the sun for time, the interval being 
about three hours. During the afternoon we succeeded in getting 
four sets of six each of double altitudes of the sun for time. From 
the equal altitudes the time of local mean noon by the chronom- 
eter, was 11h. 18m. 13.9s, and from the double altitude it was 11h. 
18m. 14.2s., a very satisfactory agreement. By means of the in- 
tervals the probable errors of each of these determinations have 
been made out. -For the equal altitudes it is + 1.7s, and for the 
double altitudes it is + 0.30s, values which may be taken as fairly 
representative of the different conditions under which the obser- 
vations were made. From these observations the corrections of 
our chronometers to Greenwich mean time on August 12 were 
determined. 

On August 14, we sailed from Plover Bay to-the eastward and 
northward, cruising along the Arctic coast as far as Point Belcher, 
and returning thence passed through Behring Strait to Port Clar- 
ence, and afterwards returning to Behring Strait made a landing 
on the southeastern shore of Ratmanoff, or the Big Diomede Island, 
on September 10. We came to anchor at seven in the morning, 
about a mile off shore, and sailed away about three in the after- 
noon. During our stay observations were made for latitude and 
time, and all the magnetic elements, declination, dip and intensity. 
Of time observations three sets of six each of double altitudes of 
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the sun were obtained with sextant and artificial horizon. These 


three sets give as the correction of our “hack,” or observing chron- 


ometer, to local mean time 


Be tie TS. S 


+1 03 26.9 + 0.35, 


this probable error resulting from computing the eighteen observa- 
tions singly and treating in the usual way. The sky was nearly 
covered with cumulus clouds, the wind fresh, raw and chilly, and 
thermometer 39° F. Near noon the sun appeared again for a short 
time, and nine pointings were obtained for latitude, giving the fol- 
lowing results, each depending upon a single observation. 
OSS idalon gay? 

50 

38 

54 

44 

52 

53 

60 


65, 
Mean latitude, 65° 44/ 5141.75 N. Fe 


Leaving the Diomedes on the afternoon of September 10, we . 
sailed directly for Plover Bay. That night we were stopped by ice, 
the next day delayed by calms, but on the following day, September 
12, we reached our anchorage in Plover Bay a little before noon, just 
in time to get a good series—39 observations of circummeridian 
altitudes of the sun for latitude. In the afternoon we obtained a 
good series of time observations, but the following morning was 
cloudy. We succeeded, however, in getting four altitudes corres- 
ponding to those of the preceding day, thus enabling our time 
determination to hang upon four pairs of equal altitudes, the epoch 
being local mean midnight September 12 and 13. The times of 
local apparent midnight from these four pairs by our “hack” were 


h. Mm. s 
II 09 0.2 
re 
0.3 
0.7 


from which the probable error is found to be + 0.15s. 


~ 
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For the longitude of our station upon the Big Diomede Island Bar 
we have, therefore, as follows: ne 


Plover Bay-_---- 1880, Aug. 12, noon _____- Chron’r corr’n determined, + 1.75, — 
Big Diomede Id., “ Sept. 10,8.9%.a.m., “§ as 40.35, 
Plover Bay=_-~~- £ “12, midnight___ A “ + 0.15 


By means of the time determinations of August 12 and Septem- rd 
ber 12, the rates of the chronometers are determined and then the 
Greenwich time determination at Big Diomede Island, September __ 
10,,is made to depend upon the determination at Plover Bay, Sep- 
tember 12, and the rates of all the chronometers carried back to 
September 10, a period of 2.64 days. Boe 

The resulting longitude by each chronometer is shown in the fol- i 
lowing table : . “ 


Chrow’r. h. mM. x ae 
AV A tea Ip 16 18.3 ie 4 
866 __ 17-9 Se: 
rie he (ape sodas 18.0 = - 
DT Says 19.0 
2535: = 14.7 Bees. 
i pees 16.6 se = 


Chronometer No. 2535 was our “hack,” and 311 a sidereal chro- 
* nometer used in making comparisons. Each had rather large rates, 
that of 2535 exceeding nine seconds, and that of 311 five seconds 
per day. The indiscriminate mean of all is 11h. 16m. 17.48. As- 
signing only half weight to chronometer 2535, the longitude resul- 
ting is . 

h. m. ne 

II 16 EST 


The probable error of the Greenwich time at the Diomedes, based 
upon the agreement of the chronometer is + 0.36s. 
For the probable error of the longitude, therefore, we have 


Probable error of longitude of Plover Bay... -..- --------—--_=- = + 0.39s. 
Probable error local time determination, Plover Bay, Sept. 12---__-—= + 0.15 
Probable error local time determination, Diomedes, Sept. 10-_--_- =). S210: 35 
Probable error Greenwich time determination, Diomedes, Sept. Io-—= + 0.36 

Dee Te Ss Se s 
Resulting longitude adopted, 11 16 17.7 + 0.65. = 


The astronomical station of the United States Coast and Geodetic 


oe 
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icrncy. at t the mouth of the ravine, on the southeastern shore of the 
‘Big Diomede Island, in Behring Strait, is, therefore, in 


Latitude, (Sf ey UE a Oe N. 
Longitude, 169 04 25 +107 W. Gr, 


From bearings and angles taken from the astronomical station 
and from the schooner at anchor, using the distance of the schooner 
_ from the station as a base line, together with other bearings taken 
if am in the vicinity of the islands, a sketch of the two islands has 
_ been prepared from which it appears that the meridian tangent to 
2a the extreme eastern edge of the larger island is 2.1 nautical miles, 
and the meridian tangent to the extreme western edge of the smaller 
_ island is 3.1 nautical miles, east of the astronomical station. The 
boundary line is to pass midway between these meridians, 7. e. the 
meridian which forms the boundary is 2.6 nautical miles east of the 
astronomical station. 

In latitude 65° 45’, the latitude of the astronomical station, 2.6 
nautical miles is equal to 6’ 20” of longitude, and, deducting this 
_ from the longitude of the astronomical station, the longitude of the 
_ boundary line is found to be 


168° 58 0o5// W. Gr. 
a If we assume an uncertainty of one quarter of a nautical mile, 
- equal in this latitude to 37” of longitude, in thus transferring the 


~ position of the station to the boundary line, and this seems to be 
quite large enough, we have finally as the longitude of the boun- 


° 7 4/ 4/ 


168 58 05 + 38 


mM. S. S. 


II 15 52.3 42.5 W. Gr. 
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196TH _Merrrine. Marcu 19, 1881. 
Vice-President TayLor in the Chair. , 


Thirty members and visitors present. 
The minutes of the last meeting were read and adopted. 


The communication for the evening was by Mr. J. W. PowEtt, on 


LIMITATIONS TO THE USE OF SOME ANTHROPOLOGIC DATA. 


This paper is published in full in the “ Abstract of Transactions 
of the Anthropological Society of Washington, D. C., for the first 
year ending January 20, 1880, and the second year ending Jan- 
uary 18, 1881.” 


Remarks upon this communication were made by Messrs. G11, 
Harkness, Warp, Newcomps, and ALvyorD. 


At the conclusion of the discussion the Society adjourned. 


197TH MEETING. APRIL 2p, 1881. 
Vice-President Tayzor in the Chair. 


Thirty-nine members and visitors present. 


The consideration of the minutes of the last meeting was post- 
poned, the recorder being absent. 


Dr. ANTISELL, on behalf of the.committee appointed at the last 
meeting of the Society, reported the following resolution in com- 
memoration of the late Dr. Grorce A. Oris: 


Resolved, That this Society has heard with profound regret of 
the untimely death, on the 23d of February last, of Dr. GzEorcE A. 
Oris, U. 8. Army, one of its original founders. 


Resolved, That while we deplore the loss of so highly valued an 


associate and friend, there is some compensation to be found in the | 


reflection that his long and incessant suffering has at last terminated, 
and that it is gratifying to remember that he was not cut off before 
his services to science, in his chosen field, had received, as well in 
Europe as in America, the high appreciation which they so richly 
merited. 


Resolved, That the medical literature, not only of this country 
but of the world, has sustained by this calamity a loss which can 
with difficulty be replaced. 
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_ A communication was then read by Mr. A. B. Jounson on 


THE HISTORY OF THE LIGHT HOUSE ESTABLISHMENT OF THE 
UNITED STATES. 


a Mr. Jounson read from a paper he had prepared for pub- 
lication elsewhere, on the History of the Light-house Establishment 
of the United States, tracing its rise and progress from the first 


____ beacon which was erected on Point Allerton, entrance to Boston 
__ Harbor, in 1673, to the present time. He gave some account of 
~ __ the eight light-houses built by the Colonies; then of twelve built 
___ by the General Government prior to 1812, then of the progress of 


____ the establishment, under the charge of Mr. Pleasanton, an Auditor 
of the U.S. Treasury and the Acting Superintendent of the Lights, 
when the number increased to some three hundred and twenty-five ; 
then of the causes which led to the creation of the provisional Light- 
House Board, and then of the erection of the permanent Light- 

House Board, and of the improvements the Board had since made, 

BS in all the arts and sciences connected with the erection of the light- 

houses and the establishment of cognate aids to navigation. Mr. 

JOHNSON then gave some account of light-house construction and 
of the different kinds of light-towers, material and style of the 

____ structures used, and of the problems solved in deciding on the 
various subaqueous foundations required. He illustrated his sub- 

ject by the exhibition of large photographs of such stone light- 

___ houses as that on Spectacle Reef, Michigan, of such harbor lights 

as that on Thimble Shoal, entrance to Hampton Roads, Virginia, 

____-such skeleton iron houses on driven piles as that on Fowey Rocks, 
_ _. Florida Reef, and the tripod erected on Paris Island, Port Royal 

wR Sound, 8. C., and of the remarkable stone light-house recently 
built on the summit of Tillamook Rock off the coast of Oregon. 

___. Some account was given of the fog-signals used in this country, 

___ and a large crayon of the syren, the most powerful fog signal 

known, was shown. 


Mr. Jounson spoke of the fact thus noted by Professor Henry : 
Jt frequently happens on a vessel leaving a station that the sound 
___ is suddenly lost at a point in its course, and after remaining inau- 
-__ dible some time, is heard again at a greater distance, and is then 
_ __ gradually lost as the distance is further increased.” In connection 

with this he exhibited a chart showing the site of Beaver Tail Light- 
House on the south point of Conanicut Island, between the two 


oe 
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entrances to Narragansett Bay, with Bonnet Point, on which the 
steamer Rhode Island was wrecked in the fall of 1880, one and one- 
half miles to the northwest, with Fort Adams three and one-quarter 


miles to the northeast, and distant oue and one-half miles to the | 


southeast. On this chart was indicated the route of a sail boat 
which had been run to Bonnet Point, thence southerly to near 


Whale Rock; thence easterly close to Beaver Tail; thence north- - 


easterly to Fort Adams, and thence southeasterly to Newport. On 
the route followed by the boat, he had indicated by half inch circles, 
the audibility of the fog-signal in full blast at Beaver Tail, as heard 
in the boat; the degrees being shown by the various shades; full 
audibility being indicated by darkening the whole surface of the 
circle, and complete inaudibility being shown by lack of shading 
in the circle. In this way it was shown that the observer, an officer 
of the Navy, found the sound of the fog-signal faint at half a mile 
from the signal, fainter at three-fourths of a mile off, much louder 
at a mile, less loud at one and one-eighth miles; he lost the sound 
entirely at one and one-fourth miles; at one and three-sixteenths 
miles he heard it faintly, and right under Bonnet Point, one and 
one-half miles distant, he heard it stronger than he did at one-half 
mile from the signal. In the run of about one mile from Bonnet 
Point toward Whale Rock he did not hear the fog-signal at all, and 
then he heard it faintly, and as he then ran almost toward the signal 
he lost its sound entirely; when about a half a mile west of the 


signal he heard its sound quite faintly, and then lost it, not hearing” 


it again till within one-fourth of a mile when he suddenly heard it 
at its full power and continued to do so on his run to Newport 


until three-fourths of a mile away, when the sound diminished one- ’ 


half, and continued so at one mile off and one and one-fourth miles 
off. At one and one-half miles distance the sound had diminished 
to about one-fourth of its power; at two miles off he lost it; he did 
not hear a trace of it at two and one-fourth, two and a half, or two 
and three-fourths miles distances; but he caught it faintly as he 
rounded Fort Adams at three miles away, and when he had run 
another one-fourth of a mile into Newport Harbor he heard it at 
almost its full power and continued to do so for another quarter of 
a mile, when he lost it all together. 

Mr. Jounson called attention to the fact that in the run of this 
boat, the sound of the fog-signal had ranged from audibility to 


to inaudibility, and back again, several times; and that while it 
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was lost at a distance of about a mile, it was distinctly, though 
faintly heard at Bonnet Point, distant one and one-half miles, and 
that while it was lost completely at two miles off, on the run to 
Newport, it was picked up at Fort Adams, three miles off, and 
heard almost at its full power at three and one-fourth and three and 
one-half miles away. These records were made by Lieut. Com. 
F. E. Chadwick, U. S. N., Assistant Light-House Inspector, to 
ascertain the facts, bearing on the statement that the fog-signal 
stopped from time to time, made by those who had noticed these in- 
termissions of audibility ; and the fact that the fog-signal was in 


- continuous full blast, was noted by his assistant, who remained at 


Beaver Tail for the purpose. 


Mr. Jounson stated that this ricocheting of sound, these intervals 
of audibility, ought to be recognized by the mariner, who should now 
understand that in sailing toward or from a fog-signal in full blast, 
he might lose and pick up its sound several times though no apparent 


object might intervene. And the mariner now needed that science 


should deduce the law of this variation in audibility and bring 
out some instrument which should be to the ears what the mai- 
iner’s compass is now to the eyes, and also that variations of 


this-instrument yet to be invented, be provided for and corrected 


as now are the variations of the mariner’s compass. The speaker 
referred to the benefit the mariner had derived from the prom- 
ulgation of Professor Henry’s theory of the tilting of the sound 
wave up or down by adverse or favorable winds, and said that 
by this the sailor had been led to go aloft in the one case and 


to get as near as possible to the surface of the water in the other, 


when trying to pick up the sound of a fog-signal. 

In this connection Mr. Jonnson read the following extract from 
an article entitled Signaling by Means of Sound, by E. Price-Edwards, 
from the [English] Journal of the Society of Arts: 


“Tn one respect, however, the late Professor Henry, who was at 
the time chairman of the United States Light-House Board, differ- 
red from Dr. Tyndall, viz: in regard to the theory of acoustic 


clouds, and their resultant aérial echoes. Professor Henry’s ex- 


planation of the obstruction of sound in clear weather, and the 
echoes, is founded upon the asserted existence of upper and lower 
currents of air, the tilting up of the sound wave, and the reflec- 


_tion of the sounds from the surface of the sea, or the crests of the 
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wave. From this last explanation, Professor Henry seems to have 


receded before his death.” 


Mr. Jonson said that he called attention to this statement, as — 
he was satisfied that Mr. Price-Edwards had permitted himself to | 


fall into some inaccuracy as to Prof. Henry’s action in this matter. 
It was within Mr. Johnson’s personal knowledge that Prof. Henry, 
up to the last, had considered the theory of the tilting of the sound 
wave, under certain conditions, as a good working hypothesis. The 


Professor had it in contemplation when he was called from his 
labors to attempt the solution of certain of the questions connected _ 


with this subject by stationing observers in steamers, around a 
vessel anchored far enough from shore to be out of reach of land 


echoes, on which a powerful fog-signal should be in operation, and ~ 


these observers should be aided by others in captive balloons, who 
should note simultaneously with them, upon charts and tables pre- 
viously prepared, not only the audibility of the signal, but all the 
other data which could be obtained from the action of the ther- 
mometer, the hygrometer, and the anemometer, as to the then con- 


dition of the atmosphere. When all this information should be 


tabulated, Professor Henry hoped to deduce something more of 
the law of the movement of the sound wave under given con- 
ditions, and to formulate it for the benefit of the mariner. This 
was a work which Professor Henry had left to his successors and 
which the speaker believed they would not neglect. 


Mr. Jonson then took up an article in the Annales des Ponts et 
Chaussés for October, 1880, by M. Emile Allard, Inspecteur General 
des Ponts et Chaussés, entitled Comparison de Quelques Depenses 
Relative au Service des Phares en France, aua Etats-Unis et en Angle- 
terre, and called attention to that portion of it in which it was 
stated in effect, that the lighted coast of the United States measured 
about 7,500 nautical miles, and that the estimate of the Light- 
House Board of the expense of maintaining the Light-House Ser- 
vice for the year ending June 30, 1880, was $2,046,500, and that 
hence the cost to the United States for lighting each nautical mile 
of its coast was 1,293 francs, while that of France which had 
twenty-five lights to the one hundred nautical miles [the United 


States having but about nine lights to that distance] was but 1,155. 
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Mr. Jounson then showed that the length of the lighted coasts 
of the United States, except those of the Mississippi, Missouri, and 
Ohio rivers, measured on a ten-mile chord, was 9,959 miles, giving, 
as his authority, recent statements made on this point by the United 
States Coast and Geodetic Survey and of the office of the Chief of 
Engineers of the United States Army ; the one as to the length of 
the ocean, gulf, sound, and bay coast, and of the lighted rivers 
beside those above named, and the other as to the length of the 
lighted lake coasts. He then pointed out the natural mistake of 
M. Allard, in supposing that the amount of the Board’s estimates 
(Le Budget Annuel du Bureau des Phares) had been appropriated 
by Congress for its support; and he showed instead that the appro- 
‘priations were much less than the estimates, and that, owing to 
various causes, the appropriations even had not all been expended, 
so that the actual expenses of maintaining the United States Light- 
House Establishment for the year ending June 30, 1880, were 
but $1,943,600 instead of $2,046,500, as M. Allard had inferred. 
Hence, it followed that, while it costs France 1,155 francs to light 
each nautical mile of her coast, it costs but 922.7 francs to light 
each nautical mile of United States coast, instead of 1,293 frances 
as has been erroneously inferred by M. Allard. 


Mr. Jonson closed by stating that the Light-House Establish- 
ment of the United States had been largely modeled on that of 
France; that the Light-House Board, while it still hoped to reach 
the French standard in many things, hardly expected to attain to 
certain of its economies; that he should not have thought of com- 
paring the cost of the maintenance of the two establishments, but 
as this comparison had been made in the official French journal, 
he had thought it well,and due to the science of pharology, to cor- 
rect the errors which had crept into the calculations of this high 
officer in the French Light-House Service. 


The paper from which Mr. Jonnson read, and on which he based 
his remarks, may be found in full in the Annual Appendix for 
1880, to be published by the pees as Volume XX of the New 
' American Cyclopedia. 


Remarks on this paper were made by Messrs. Hirearp and 
‘Tuornton A. Jenxrys. The latter gave some interesting remi- 
 niscences of his early connection with the light-house service. 
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Mr. Tayuor said that he wished to emphasize a single point in 
Mr. Johnson’s communication, namely, that referring to Mr. Price- 
Edwards’ statement in regard to the supposed change of view by 
Prof. Henry as to the explanation of acoustic disturbances, or, at 
least, as to the source of the ocean echo. The only thing which ~ 
could give the slightest color to such a supposition was a purely 
incidental and wholly unimportant suggestion thrown out by Prof. 
Henry on this subject. Discarding the proposed explanation of 
the echo by the presence of a hygroscopic flocculence, or invisible 
acoustic clouds in the air, as quite insufficient in character, as too 
indefinite in limits, and as too mutable and evanescent in duration, 
in a mobile atmosphere, to account for so pronounced, distinct, and — 
uniform a phenomenon, Prof. Henry thought, in the absence of any | 
other sufficient surface, that, in view of the large amount of curva- 
ture in ordinary sound beams, acoustic waves might be reflected 
back to the ear from the ocean itself,—probably from the sloping 
sides of the waves. On having his attention drawn by Prof. ~ 
Tyndall to the circumstance that the echoes were frequently distinct 
over a perfectly smooth sea, he admitted that this would invalidate 
the suggestion of wave crests being concerned in the effect; but he 
still believed that, with sounds sufficiently powerful to reach con- 
siderable distances, it was quite possible for some of the upper 
sound-beams to be so curved as to be reflected upward from a per- 
fectly level floor, and still to reach an observer’s ear placed near the — 
origin of sound. He had also shown that visible clouds were quite — 
incompetent to return any sensible echo to the loudest sounds. 

So far from receding from his views in regard to the occasions of 
irregularity in the audibility of sound, in his last Report of the 
Light-House Board—that for 1877, published but a short time 
before his death—he announced his previous conclusions as only 
more confirmed by his later observations; and a summary of these 
conclusions was also published in the Smithsonian Report for 1877. 

The ideas of sound transmission promulgated in popular books 
and lectures, as derived from class-room experiments, are very in- 
accurate and misleading when applied to any considerable range of 
sound travel. Were the medium of sound propagation—the atmos- 
phere—perfectly homogeneous in density, in temperature, and in 
movement, the beams would indeed travel in sensibly straight lines, 
but still with a large amount of lateral diffusion bearing no anal- 
ogy to the diffraction of light. But in distances of several miles— — 
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say from one to ten, as involved in fog-signaling,—it may be said 
that such conditions of aérial uniformity are never present; or in 
other words that sound beams are never transmitted for any great 


_ distance in sensibly straight lines. And hence it is, that after every 


allowance for lateral deflection, there frequently remain under pecu- 


_liar circumstances, intermediate points of acoustic darkness, or belts 


and regions of insulated silence. 


The next communication was by Mr. E. B. Exxiorr, who read 
from a cablegram from Berlin relative to the Monetary Conference 
about to meet at Paris, that a fixed legal ratio of value of gold to 
silver of 153 to 1, and the unrestricted coinage of both metals at 
this fixed ratio of value, were to be presented to the Convention as 
the leading subjects for discussion, and prospective adoption. 

The present market ratio is about 18 to 1, the proposed ratio 154 
to 1. Now one ounce of gold and eighteen ounces of silver are 
equivalents for debt-contracting and debt-paying purposes, but the 
proposition is that the nations enact that one ounce of gold and 
152 ounces of silver shall be legal equivalents for debt-paying 
purposes, the option of deciding in which of the two metals the 
payment shall be reckoned and paid, to be with the person making 


the payment, or debtor. It is a proposition then to allow the 
debtor to scale down his debt from 18 to 15}, to seale down his pay- 


ments 14 per cent. from the existing standard ;—a proposition that 
the nations in the payment of their public debts may diminish their 
payments 14 per cent. and also, that the people in their several 
countries may liquidate their debts, public and private at the same 
reduced rate, 14 per cent. 

The adoption of this scheme of partial repudiation by our 
own or any other nation would of necessity prove disastrous to its 


-eredit. 


The ability of our own country to pay its indebtedness is believed 


Bo to be unsurpassed by any on the face of the globe, but its willing- 


ness is questioned, and the sending of a Commission to Europe, and 
inviting a conference of nations to favorably consider the subject 
of scaling down the value of the monetary unit of account, must 
tend to the depression of that credit. 

If, with that doubt impending as to our willingness to make 


_ full payment of our indebtedness, our nation can borrow at the low 


rate of 53 or 52 per cent. per annum, there is reason to believe that, 
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with that doubt dispelled, our bonds can readily be placed on the 
world’s market at the greatly improved rate of 3 per cent, per annum. 

To this end it is desirable: (1), that the forced coinage of our 
legal tender silver dollar (of 4123 grains silver 9-10 fine) be 
discontinued; (2), that on all future coins and on bullion, be 
stamped their weight in grammes, and their fineness 9-10; and (3) 
that an international commission be created whose duty it shall be 
to periodically (annually or oftener) proclaim, based on the market 
quotations of the few months immediately preceding the date of 
the proclamation, the value in gold of an equal weight of silver; 
and (4) that the metric-stamped coin and bullion at the proclaimed 
ratio of value, shall each be equally legal tender of payment in 
unlimited amount, until the issuing of the next periodical procla- 
mation. 


This would be true bi-metallism. The adoption of the proposed — 


ratio, 153, would be silver mono-metallism under the misnomer of 
bi-metallism. 


By the adoption of the true bi-metallic method proposed—a. e., ; 


frequent periodical publication of the true market ratio, instead of 
a single arbitrary proclamation to last for all time—we should 
stand before the world with our willingness to pay undoubted, and 
our ability to pay unsurpassed and paramount among the nations, 
and our national debt could be placed on the market on more 
favorable terms than that of any other commercial country. 


At the conclusion of Mr. Elliott’s remarks, the Society adjourned. _ 


198TH MEETING. Aprit 16, 1881. 
The President in the Chair. 
Fifty-four members and visitors present. 
The minutes of the 196th and 197th meetings were read and 
adopted. 


The Chair announced to the Society the election to membership 
of Mr. Witi1am A. DeCAInpDRy. 


The first communication of the evening was by Mr. ATEXANDER 
Grauam BELL, announcing to the Society, the discovery of 
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THE SPECTROPHONE. 


In a paper read before the American Association for the Ad- 
vancement of science, last August, I described certain experiments 
made by Mr. Sumner Tainter and myself, which had resulted in 
the construction of a “Photophone,” or apparatus for the production 
of sound by light ;* and it will be my object to-day to describe the 
progress we have made in the investigation of photophonic phenom- 
ena since the date of this communication. 

In my Boston paper the discovery was announeed, that thin disks 
of very many different substances emitted sounds when exposed to 
the action of a rapidly-interrupted beam of sunlight. The great 
variety of material used in these experiments led me to believe 
that sonorousness under such circumstances would be found to be 
a general property of all matter. 

At that time we had failed to obtain audible effects from masses 
of the various substances which became sonorous in the condition 


_ of thin diaphragms, but this failure was explained upon the sup- 


position that the molecular disturbance produced by the light was 
chiefly a surface action, and that under the circumstances of the 
experiments, the vibration had to be transmitted through the mass 
of the substance in order to affect the ear. It was therefore sup- 
posed that, if we could lead to the ear, air that was directly in 
contact with the illuminated surface, louder sounds might be ob- 
tained, and solid masses be found to be as sonorous as thin dia- 
phragms. First experiments made to verify this hypothesis pointed 
towards success. A beam of sunlight was focussed into one end of 
an open tube, the ear being placed at the other end. Upon interrupt- 
ing the beam, a clear, musical tone was heard, the pitch depending 
upon the frequency of the interruption of the light, and the loud- 


ness upon the material composing the tube. 


At this stage our experiments were interrupted, as circumstances 
‘called me to Europe. 

While in Paris a new form of the experiment occurred to my 
mind, which would not only enable us to investigate the sounds 


* Proceedings of American Association for the Advancement of Science, Aug. 
27th, 1880; see, also, American Journal of Science, vol. xx, p. 305; Journal of 
the American Electrical Society, vol. iii, p. 3; Journal of the Society of Telegraph 
Engineers and Electricians, vol. ix, p. 404; Annales de Chimie et de Physique, 
vol. xxi. 
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produced by masses, but would also permit us to test the more 
general proposition that sonorousness, under the influence of inter- 
mittent light, is a property common to all matter. 

The substance to be tested was to be placed in the interior of a 
transparent vessel made of some material, which (like glass) is 
transparent to light, but practically opaque to sound. 

Under such circumstances the light could get in, but the sound 
produced by the vibration of the substance could not get out. The 
audible effects could be studied by placing the ear in communica- 
tion with the interior of the vessel by means of a hearing tube. 

Some preliminary experiments were made in Paris to test this 
idea, and the results were so promising that they were communi- 
cated to the French Academy on the 11th of October, 1880, in a 
note read for me by Mr. Antoine Breguet.* Shortly afterwards I 
wrote to Mr. Tainter, suggesting that he should carry on the inves- 
tigation in America, as circumstances prevented me from doing so 
myself in Europe. As these experiments seemed to have formed 
the common starting point for a series of independent researches 
of the most important character carried on simultaneously in 
America by Mr. Tainter, and in Europe by M. Mercadier,} Prof. 
Tyndall,{t W. E. Ronton,§ and W. H. Preece,|| I may be permitted 
to quote from my letter to Mr. Tainter the passage describing the 
experiments referred to: 


“ METROPOLITAN HotTeL, RuE Camgon, Paris, 
“ Nov. 2, 1880. 
“DEAR Mr. TarnterR: * * * Ihave devised a method of 
producing sounds by the action of an intermittent beam of light 
from substances that cannot be obtained in the shape of thin di- 


aphragms or in the tubular form; indeed, the method is specially 
adapted to testing the generality of the phenomenon we have dis- _ 


covered, as it can “be adapted to solids, liquids, and gases. 
“Place the substance to be experimented with in a glass test-tube, 


* Comptes Rendus, vol. xcl, p. 595. 

+“ Notes on Radiophony,” Comptes Rendus, Dec. 6 and 13, 1880; Feb. 21 
and 28, 1881. See, also, Yournal de Physique, vol. x, p. 53. 

{“ Action of an Intermittent Beam of Radiant Heat upon Gaseous Matter.” 
Proc. Royal Society, Jan. 13, 1881, vol. xxxi, p. 307. 


2°‘ On the tones which arise from the intermittent illumination of a gas.” See — 


Annalen der Phys. und Chemie, Jan., 1881, No. 1, p. 155. ~ 
|| «On the conversion of Radiant Energy into Sonorous Vibration.” Proc. 
Royal Society, March 10, 1881, vol. xxxi, p. 506. 
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connect a rubber tube with the mouth of the test-tube, placing the 
other end of the pipe to the ear. Then focus the intermittent beam 
- _ upon the substance in the tube.. I have tried a large number of 
substances in this way with great success, although it is extremely 
difficult to get a glimpse of the sun here, and when it does shine 
the intensity of the light is not to be compared with that to be 
obtained in Washington. I got splendid effects from crystals of 
bichromate of potash, crystals of sulphate of copper, and from 
tobacco smoke. A whole cigar placed in the test-tube produced a 
very loud sound. I could not hear anything from plain water, but 
_ when the water was discolored with ink a feeble sound was heard. 
3 I would suggest that you might repeat these experiments and extend 
the results,” &c., &c. 


24 


Upon my return to Washington in the early part of January.* 
" re Mr. Tainter communicated to me the results of the experiments he 
: had made in my laboratory during my absence in Europe. 
: He had commenced by examining the sonorous properties of a 
__ vast number of substances enclosed in test-tubes in a simple em- 
pirical search for loud effects. He was thus led gradually to the 
es. discovery that cotton-wool, worsted, silk, and fibrous materials 
_ generally, produced much louder sounds than hard rigid bodies 
like crystals, or diaphragms such as we had hitherto used. 
In order to study the effects under better circumstances he en- 
~ elosed his materials in a conical cavity in a piece of brass, closed 
by a flat plate of glass. A brass tube leading into the cavity 
served for connection with the hearing-tube. When this conical 
cavity was stuffed with worsted or other fibrous materials the 
sounds produced were much louder than when a test-tube was em- 
ployed. This form of receiver is shown in Figure I. 
4 Mr. Tainter next collected silks and worsteds of different colors, 
-__ and speedily found that the darkest shades produced the best effects. 
Black worsted especially gave an extremely loud sound. 
- As white cotton wool had proved itself equal, if not superior, to 
any other white fibrous material before tried, he was anxious to 
obtain colored specimens for comparison. Not having any at hand, 
- however, he tried the effect of darkening some cotton-wool with 
lamp-black. Such a marked reinforcement of the sound resulted 
that he was induced to try lamp-black alone. 
About a teaspoonful of lamp-black was placed in a test-tube and 
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exposed to an intermittent beam of sunlight. The sound produced 
was much louder than any heard before. 

Upon smoking a piece of plate-glass, and holding it in the inter- 
mittent beam with the lamp-black surface towards the sun, the 
sound produced was loud enough to be heard, with attention, in 
any part of the room. With the lamp-black surface turned from 
the sun the sound was much feebler. 

Mr. Tainter repeated these experiments for me immediately upon 
my return to Washington, so that I might verify his results. 

Upon smoking the interior of the conical cavity shown in Figure 
I, and then exposing it to the intermittent beam, with the glass lid 
in position as shown, the effect was perfectly startling. The sound 


was so loud as to be actually painful to an ear placed closely against ~ 


the end of the hearing-tube. 

The sounds, however, were sensibly louder when we placed some 
smoked wire gauze in the receiver, as illustrated in the drawing, 
Figure I. 

When the beam was thrown into a resonator, the interior of 
which had been smoked over a lamp, most curious alternations of 
sound and silence were observed. The interrupting disk was set 
rotating at a high rate of speed, and was then allowed to come 
gradually to rest. An extremely feeble musical tone was at first 
heard, which gradually fell in pitch as the rate of interruption grew 
less. The loudness of the sound produced varied in the most in- 
teresting manner. Minor reinforcements were constantly occurring, 


which became more and more marked as the true pitch of the re- 


sonator was neared. When at last the frequency of interruption 
corresponded to the frequency of the fundamental of the resonator, 

the sound produced was so loud that it might have been heard by — 
an audience of hundreds of people. 


The effects produced by lamp-black seemed to me to be very — 


extraordinary, especially as I had a distinct recollection of experi- 


ments made in the summer of 1880 with smoked diaphragms, in — 


which no such reinforcement was noticed. 


Upon examining the records of our past photophonic experiments ' 


we found in vol. vii, p. 57, the following note: 


“ Experiment V.—Mica diaphragm covered with lamp-black on 
side exposed to light. 

“Result : distinct sound about same as without lamp- -black.— 
A. G. B., July 18th, 1880. - 
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“ Verified the above, but think it somewhat louder than when 
used without lamp-black.”—S. T., July 18th, 1880. 


Upon repeating this old experiment we arrived at the same result 
as that noted. Little if any augmentation of sound resulted from 
smoking the mica. In this experiment the effect was observed by 
placing the mica diaphragm against the ear, and also by listening 


| through a hearing-tube, one end of which was closed by the dia- 


phragm. The sound was found to be more audible through the 
free air when the ear was placed as near to the lamp-black surface 
as it could be brought without shading it. 

At the time of my communication to the American Association 
I had been unable to satisfy myself that the substances which had 
become sonorous under the direct influence of intermittent sunlight 
were capable of reproducing sounds of articulate speech under the 
action of an undulatory beam from our photophonic transmitter. 
The difficulty in ascertaining this will be understood by considering 


_ that the sounds emitted by thin diaphragms and tubes were so 


feeble that it was impracticable to produce audible effects from 
substances in these conditions at any considerable distance away 
from the transmitter; but it was equally impossible to judge of 
the effects produced by our articulate transmitter at a short distance 
away, because the speaker’s voice was directly audible through the 
air. The extremely loud sounds produced from lamp-black have 
enabled us to demonstrate the feasibility of using this substance in 
an articulating photophone in place of the electrical receiver for- 
merly employed. 

The drawing (Fig. 2) illustrates the mode in which the experi- 
ment was conducted. The diaphragm of the transmitter (A) was 
only 5 centimeters in diameter, the diameter of the receiver (B) 
was also 5 centimeters, and the distance between the two was 40 


meters, or 800 times the diameter of the transmitter diaphragm. 


We were unable to experiment at greater distances without a heli- 
ostat on account of the difficulty of keeping the light steadily 
directed on the receiver. Words and sentences spoken into the 


_ transmitter in a low tone of voice were audibly reproduced by the 


lamp-black receiver. 

In Fig. 3 is shown a mode of interrupting a beam of sunlight 
for producing distant effects without the use of lenses. Two sim- 
ilarly-perforated disks are employed, one of which is set in rapid 
rotation, while the other remains stationary. This form of inter- 
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rupter is also admirably adapted for work with artificial light ~~ 
The receiver illustrated in the drawing consists of a parabolic re- 
flector, in the focus of which is placed a glass vessel (A) containing 
lamp-black, or other sensitive substance, and connected with a hear- 
ing-tube. The beam of light is interrupted by its passage through | 
the two slotted disks shown at B, and in operating the instrument | as 
musical signals like the dots and dashes of the Morse alphabet are — 
produced from the sensitive receiver (A) by abs motions of the 
mirror(C) about its axis (D.) he 
In place of the parabolic reflector shown in the figure a conical . 
reflector like that recommended by Prof. Sylvanus Thompson * can 
be used, in which case a cylindrical glass vessel would be preferable — ss 
to the flask (A) shown in the figure. =e 
In regard to the sensitive materials that can be employed, our 
experiments indicate that in the case of solids the physical condition =a 
and the color are two conditions that markedly influence the inten- 
sity of the sonorous effects. The loudest sounds are produced from 
substances in a loose, porous, spongy condition, and from those that have 


the darkest or most absorbent colors. oe 

The materials from which the best effects have been produced are : 
cotton-wool, worsted, fibrous materials generally, cork, sponge, = 
platinum and other metals in a spongy condition, and lamp-black. 4 


The loud sounds produced from such substances may perhaps be 
explained in the following manner: Let us consider, for example, the 
cease of lamp-black—a substance which becomes heated by exposure — 
to rays of all refrangibility. I look upon a mass of this substance ~ 
as a sort of sponge, with its pores filled with air instead of water. 
When a beam of sunlight falls upon this mass, the particles of lamp- 
black are heated, and consequently expand, causing a contraction 
of the air-spaces or pores among them. 

Under these circumstances a pulse of air should be expelled, just 
as we would squeeze out water from a sponge. 

The force with which the air is expelled must be greatly increased 
by the expansion of the air itself, due to contact with the heated 
particles of lamp-black. When the light is cut off the converse 
process takes place. The lamp-black particles cool and contract, 
thus enlarging the air spaces among them, and the enclosed air also 
becomes cool. Under these circumstances a partial vacuum should 


* Phil. Mag., April, 1881, vol. xi, p. 286. 
g-, Ap 
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be formed among the particles, and the outside air would then be 
absorbed, as water is by a sponge when the pressure of the hand is 
removed. : 

I imagine that in some such manner as this a wave of conden- 
sation is started in the atmosphere each time a beam of sunlight 
falls upon lamp-black, and a wave of rarefaction is originated when 
the light is cut off. We can thus understand how it is that a substance 
like lamp-black produces intense sonorous vibrations in the surrounding 
air, while at the same time it communicates a very feeble vibration to 
the diaphragm or solid bed upon which it rests. 

This curious fact was independently observed in England by Mr. 
Preece, and it led him to question whether, in our experiments with 
thin diaphragms, the sound heard was due to the vibration of the 
disk or (as Prof. Hughes had suggested) to the expansion and con- 


traction of the air in contact with the disk confined in the cavity 


behind the diaphragm. In his paper read before the Royal Society 
on the 10th of March, Mr. Preece describes experiments from 
which he claims to have proved that the effects are wholly due to 
the vibrations of the confined air, and that the disks do not vibrate 
at all. 

_ I shall briefly state my reasons for disagreeing with him in this 
conclusion : 

1. When an intermittent beam of sunlight is focussed upon a 
sheet of hard rubber or other material, a musical tone can be heard, 
not only by placing the ear immediately behind the part receiving 
the beam, but by placing it against any portion of the sheet, even 
though this may be a foot or more from the place acted upon by 
the light. 

2. When the beam is thrown upon the diaphragm of a “ Blake 
Transmitter,” a loud musical tone is procuced by a telephone con- 
nected in the same galvanic circuit with the carbon button, (A,) 
Fig. 4. Good effects are also produced when the carbon button (A) 


forms, with the battery, (B,) a portion of the primary circuit of 


an induction coil, the telephone (C) being placed in the secondary 


- geircuit. 


In these cases the wooden box and mouth-piece of the trans- 
mitter should be removed, so that no air-cavities may be left on 
either side of the diaphragm. f 

It is evident, therefore, that in the case of thin disks a real vibration 


of the diaphragm is caused by the action of the intermittent beam, in- 
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dependently of any expansion and contraction of the air confined in 
the cavity behind the diaphragm. 

Lord Rayleigh has shown mathematically that a* two-and-fro 
vibration of sufficient amplitude to produce an audible sound 
would result from a periodical communication and abstraction of 
heat, and he says: “ We may conclude, I think, that there is at 
present no reason for discarding the obvious explanation that the 
sounds in question are due to the bending of the plates under un- 
equal heating.” (Nature, xxiii, p. 274.) Mr. Preece, however, | 
seeks to prove that the sonorous effects cannot be explained upon 
this supposition; but his experimental proof is inadequate to 
support his conclusion. Mr. Preece expected that.if Lord Rayleigh’s 
explanation was correct, the expansion and contraction of a thin 
strip under the influence of an intermittent beam could be caused 
to open and close a galvanic circuit, so as to produce a musical 
tone from a telephone in the circuit. But this was an inadequate 
way to test the point at issue, for Lord Rayleigh has shown (Proc. 
of Roy. Soc., 1877,) that an audible sound can be produced by a 
vibration, whose amplitude is less than a ten-millionth of a centimetre, 
and certainly sucha vibration as that would not have sufficed to 
operate a “‘make-and-break contact” like that used by Mr. Preece. 
The negative results obtained by him cannot, therefore, be consid- 
ered conclusive. 

The following experiments (devised by Mr. Tainter) have given 
results decidedly more favorable to the theory of Lord Rayleigh 
than to that of Mr. Preece: 


1. A strip (A) similar to that used in Mr. Preece’s experiment. ~ 
was attached firmly to the centre of an iron diaphragm, (B,) as 
shown in Figure 5, and was then pulled taut at right angles to the 
plane of the diaphragm. When the intermittent beam was focussed 
upon the strip (A) a clear musical tone could be heard by applying 
the ear to the hearing tube (C,) 

This seemed to indicate a rapid expansion and contraction of the 
substance under trial. / 

But a vibration of the diaphragm (B) would also have resulted 
if the thin strip (A) had acquired a to-and-fro motion, due either 
to the direct impact of the beam or to the sudden expansion of the 
air in contact with the strip. - 

2. To test whether this had been the case an additional strip (D) 


/ 
ce, 
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was attached by its central point only to the strip under trial, and 
was then submitted to the action of the beam, as shown in Fig. 6. 
It was presumed that if the vibration of the diaphragm (B) had 
been due to a pushing force acting on the strip (A,) the addition 
of the strip (D) would not interfere with the effect. But if, on 


the other hand, it had been due to the longitudinal expansion and 


contraction of the strip, (A,) the sound would cease, or, at least, be 
reduced. The beam of light falling upon strip (D) was now inter- 
rupted as before by the rapid rotation of a perforated disk, which 
was allowed to come gradually to rest. 

No sound was heard excepting at a certain speed of rotation, 
when a feeble musical tone became audible. 

This result is confirmatory of the first. 

The audibility of the effect at a particular rate of interruption 
suggests the explanation that the strip (D) had a normal rate of 
vibration of its own. 

When the frequency of the interruption of the light corres- 


_ponded to this, the strip was probably thrown into vibration after 


the manner of a tuning fork, in which case a to-and-fro vibration 
would be propagated down its stem or central support to the strip 
(A. ) 

This indirectly proves the value of the experiment. 

The list of solid substances that have been submitted to experi- 
ment in my laboratory is too long to be quoted here, and I shall 
merely say that we have not yet found one solid body that has 
failed to become sonorous under proper conditions of experiment.* 


Experiments with Inquids. 


The sounds produced by liquids are much more difficult to ob- 
serve than those produced by solids. The high absortive power 
possessed by most liquids would lead one to expect intense vibra. 
tions from the action of intermittent light, but the number of son- 


-orous liquids that have so far been found is extremely limited, and 


the sounds produced are so feeble as to be heard only by the 
greatest attention and under the best circumstances of experiment. 


* Carbon and thin microscopic glass are mentioned in my Boston paper as non- 
responsive, and powdered chlorate of potash in the communication to the French 
Academy, (Comtes Rendus, vol. xcl, p. 595.) All these substances have since 
yielded sounds under more careful conditions of experiment. 
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In the experiments made in my laboratory avery long test-tube | 


was filled with the liquid under examination, and a flexible rubber- 
tube was slipped over the mouth far enough down fo prevent the 
possibility of any light reaching the vapor above the surface. 
Precautions were also taken to prevent reflection from the bottom 
of the test-tube. An intermittent beam of sunlight was then 
focussed upon the liquid in the middle portion of the test-tube by 
means of a lens of large diameter. 


Results. 
Clear, watere 22° trv i= SS i, SR ee Se ae i oe No sound audible. 
Water.discolored\iby*inlcs. *-2- ae 2s ea ee ee Feeble sound. 
nit CERO gi ae Oe AEE te RN Mer rans Re LF See atid Ee No sound heard. 
Sulphuric ether * _____-_-__- sei stays es sue eee Feeble, but distinct sound. _ 
SACOM Tarte Pee STR Se Le eae ‘6 Ks 
Ammonia-sulphate of copper-2---- ------ --=-----—- ‘s & 
Wid bin osetia es ee ee ee ee 4, - 
Indigo-inesulphuric: acid 2s. Se eee as a 
Chionde.of copper *3 == 5-2 = eee ee ee cam Cae 


The liquids distinguished by an asterisk gave the best sounds. 

Acoustic vibrations are always much enfeebled in passing from 
liquids to gases, and it is probable that a form of experiment may 
be devised which will yield better results by communicating the 
vibrations of the liquid to the ear through the medium of a solid 
rod. 


Experiments with Gaseous Matter. 


On the 29th of November, 1880, I had the pleasure of showing 
to Prof. Tyndall, in the laboratory of the Royal Institution, the 
experiments described in the letter to Mr. Tainter from which I 
have quoted above, and Prof. Tyndall at once expressed the opinion 
that the sounds were due to rapid changes of temperature in the 
body submitted to the action of the beam. Finding that no ex- 
periments had been made at that time to test the sonorous properties 


of different gases, he suggested filling one test-tube with the vapor 


of sulphuric ether, (a good absorbent of heat,) and another with 


the vapor of bi-sulphide of carbon, (a poor absorbent,) and he 


predicted that if any sound was heard it would be louder in the 
former case than in the latter. 

The experiment was immediately made, and the result verified 
the prediction. 
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Since the publication of the memoirs of Rontgen* and Tyndallt 
we have repeated these experiments, and have extended the inquiry 
to a number of other gaseous bodies, obtaining in every case sim- 
ilar results to those noted in the memoirs oe to. 

The vapors of the following substances were found to be highly 
sonorous in the intermittent beam: Water vapor, coal gas, sulphuric 
ether, alchohol, ammonia, amylene, ethyl bromide, diethylamene, 
mercury, iodine, and peroxide of nitrogen. The loudest sounds 
were obtained from iodine and peroxide of nitrogen. 

I have now shown that sounds are produced by the direct action 
of intermittent sunlight from substances in every physical condition, 
(solids, liquid, and gaseous,) and the probability is therefore very 
greatly increased that sonorousness under such circumstances will be 
found to be a universal property of matter. 


Upon Substitutes for Selenium in Electrical Receivers. 


At the time of my communication to the American Association 
the loudest effects obtained were produced by the use of selenium, 
arranged in a cell of suitable construction, and placed in a galvanic 
circuit with a telephone. Upon allowing an intermittent beam of 
sunlight to fall upon the selenium a musical tone of great intensity 
was produced from the telephone connected with it. 

But the selenium was very inconstant in its action. It was rare- 
ly, if ever, found to be the case, that two pieces of selenium (even 
of the same stick) yielded the same results under identical circum- 
stances of annealing, &c. Whilein Europe last autumn, Dr. Chi- 
chester Bell, of University College, London, suggested to me that 
this inconstancy of result might be due to chemical impurities in 
the selenium used. Dr. Bell has since visited my laboratory in 
Washington, and has made a chemical examination of the various 
samples of selenium I had collected from different parts of the 
world. As I understand it to be his intention to publish the results 
of this analysis very soon, I shall make no further mention of his 
investigation than to state that he has found sulphur, iron, lead, and 
arsenic in the so-called “selenium,” with traces of organic matter ; 
that a quantitative examination has revealed the fact that sulphur 
constitutes nearly one per cent. of the whole mass; and that when 


* Ann. der Phys. und Chem., 1881, No. I, p. 155. 
{ Proc. Roy. Soc., vol. xxxi, p. 307. 
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these impurities are eliminated the selenium appears to be more 
constant in its action and more sensitive to light. 

Prof. W. G. Adams* has shown that tellurium, like selenium, has 
its electrical resistance affected by light, and we have attempted to 
utilize this substance in place of selenium. The arrangement of 
cell (shown in Fig. 7) was constructed for this purpose in the early 
part of 1880; but we failed at that time to obtain any indications 
of sensitiveness with a reflecting galvanometer. We have since 
found, however, that when this tellurium spiral is connected in 
circuit with a galvanic battery and telephone, and exposed to the 
action of an intermittent beam of sunlight, a distinct musical tone 
is produced by the telephone. The audible effect is much increased 
by placing the tellurium cell with the battery in the primary circuit 


of an induction coil, and placing the telephone in the secondary | 


circuit. 

The enormously high resistance of selenium and the extremely 
low resistance of tellurium suggested the thought that an alloy of 
. these two substances might possess intermediate electrical properties. 
We have accordingly mixed together selenium and tellurium in 
different proportions, and, while we do not feel warranted at the 
present time in making definite statements concerning the results, 
I may say that such alloys have proved to be sensitive to the action 
of light. 

It occurred to Mr. Tainter before my return to Washington last 
January, that the very great molecular disturbance produced in 
lamp-black by the action of the intermittent sunlight should pro- 
duce a corresponding disturbance in an electric current passed 
through it, in which case lamp-black could be employed in place of 
selenium in an electrical receiver. This has turned out to be the 
case, and the importance of the discovery is very great, especially 
when we consider the expense of such rare substances as selenium 
and tellurium. 

The form of lamp-black cell we have found most effective is 
shown in Fig. 8. Silver is deposited upon a plate of glass, and a 
zigzag line is then scratched through the film, as shown, dividing 
the silver surface into two portions insulated from one another, 
having the form of two combs with interlocking teeth. 

Each comb is attached to a screw-cup, so that the cell can be 


* Proc. Roy. Soc., vol. xxiv, p. 163. 
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placed in an electrical circuit when required. The surface is then 


- smoked until a good film of lamp-black is obtained, filling the inter- 


stices between the teeth of the silver combs. When the lamp-black 

cell is connected with a telephone and galvanic battery, and ex- 
posed to the influence of an intermittent beam of sunlight, a loud 
musical tone is produced by the telephone. This result seems to be 
due rather to the physical condition than to the nature of the con- 
ducting material employed, as metals ina spongy condition pro- 
duce similar effects. For instance, when an electrical current is 
passed through spongy platinum, while it is exposed to intermittent 
sunlight, a distinct musical tone is produced by a telephone in the 
same circuit. In all such cases the effect is increased by the use of 
an induction coil; and the sensitive cells can be employed for the 
reproduction of an articulate speech as well as for the production 


I 


‘of musical sounds. 


We have also found that loud sounds are produced from Jamp- 
black by passing through it an intermittent electrical current; and 
that it can be used as a telephonic receiver for the reproduction of 
articulate speech by electrical means. 

A convenient mode of arranging a lamp-black cell for experi- 


- mental purposes is shown in Fig. 9. When an intermittent current 
is passed through the lamp-black, (A,) or when an intermittent 


beam of sunlight falls upon it through the glass plate B, a loud 
musical tone can be heard by applying the ear to the hearing-tube 
C. When the light and the electrical current act simultaneously, 
two musical tones are perceived, which produce beats when nearly 
of thesame pitch. By proper arrangements a complete interference 
of sound can undoubtedly be produced. 


Upon the Measurement of the Sonorous Effects produced by Different 
Substances. 


We have observed that different substances produce sounds of 
very different intensities under similar circumstances of experiment, 
and it has appeared to us that very valuable information might be 
obtained if we could measure the audible effects produced. For 
this purpose we have constructed several different forms of appa- 
ratus for studying the effects, but as our researches are not yet com- 
plete, I shall confine myself to a simple description of some of the 
forms of apparatus we have devised. — 
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When a beam of light is brought to a focus by means of a 
lens, the beam diverging from the focal point becomes weaker as" 
the distance increases in a calculable degree. Hence, if we can = 
determine the distances from the focal point at which two different  __ 
substances emit sounds of equal intensity, we can calculate their “— a 
relative sonorous powers. | 77 

Preliminary experiments were made by Mr. Tainter during my 
absence in Europe to ascertain the distance from the focal point of 
a lens at which the sound produced by a substance became inau- 
dible. A few of the results obtained will show the enormous differ- 


ences existing between the different substances in this respect. 


Distance from Focal Point of Lens at which Sounds became Inaudible — ee 


with Different Substances. 3a 
Wane Chapbraom,. (polistved!) =o. 22 Ak ee ee me este 1.51 m. 
ard’rubber diaphragm ee op ee 1.90 m. 
Tin-foil Se) Was Ra os LNB OS eS a oe 2.00 m, — 
Telephone ee (apaniied iroh)y.~ 2-32 Soe 5 ee 2.05 Wen ype 
Zinc w Cunpalished) fo oS bee a See 2.15 m 
White silk, (In receiver ‘shown in Pig, f.)_-2_.)---2 2s ee 3.10 m 
White worsted, a ce (ON SO SS ee 4.01 m 
Yellow worsted, 6 ae oc ofS)" (ear ee 4.06 m. 
Yellow silk, ee @ hoy Uso sb Le oe 4.13 m 
White cotton-wool, af fe as eee 
Green silk, ss a ss Soe ee See SS : [4s 52: ilee 
Blue worsted, co ee 60° Ngee 8 ee 4.69 m 
Purple silk, ee es 60M Sos Dr ee eee 4.82 m 
Brown silk, ee a NS eo 5.02 m 
Black silk, as 3 (Oa? St) Stone sae eee 5.21 m ¢ 
Red silk, 4 se <6 ce yi aiti ete See 5-24 m 
Black worsted, es cs fe Ty Se Se See 6.50 m 


Lamp-black. In this case the limit of audibility could not be deter- 
mined on account of want of space. 
Sound-perfectly audible at a distance of —__-.22 2c --- 2 See 10,00 mn. 


Mr. Tainter was convinced from these experiments that this field 
of research promised valuable results, and he at once devised an 
apparatus for studying the effects, which he described to me upon : 
my return from Europe. The apparatus has since been constructed ~ ae 
and I take great pleasure in showing it to you to-day. 


(1.) A beam of light is received by two similar lenSes, (A B, — 
Fig. 10,) which brings the light to a focus on either side of the 
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interrupting disk (C.) The two substances, whose sonorous powers 


are to be compared, are placed in the receiving vessels (D E) (so 


arranged as to expose equal surfaces to the action of the beam) 
which communicate by flexible tubes (F G) of equal length, with 
the common hearing-tube (H.) The receivers (D E) are placed 


upon slides, which can be moved along the graduated supports (I 


K.) The beams of light passing through the interrupting disk (C) 
are alternately cut off by the swinging of a pendulum, (L.) Thus 
a musical tone is produced alternately from the substance in D and 
from that in E. One of the receivers is kept at a constant point 


- upon its scale, and the other receiver is moved towards or from the 


focus of its beam until the ear decides that the sounds produced 
from D and E are of equal intensity. The relative positions of the 
receivers are then noted. 

(2.) Another method of investigation is based upon the produc- 
tion of an interference of sound, and the apparatus employed is 
shown in Fig. 11. The interrupter consists of a tuning-fork, (A,) 


which is kept in continuous vibration by means of an electro- 


magnet, (B.) 
A powerful beam of light is brought to a focus between the 


ee prongs of the tuning-fork, (A,) and the passdge of the beam is 


more or less obstructed by the vibration of the opaque screens (C 


'D) carried by the prongs of the fork. 


As the tuning-fork (A) produces a sound by its own vibration, it 
is placed at a sufficient distance away to be inaudible through the 
air, and a system of lenses is employed for the purpose of bringing 
the undulating beam of light to the receiving lens (E) with as little 
loss as possible. The two receivers (F G) are attached to slides 
(HI I) which move upon opposite sides of the axis of the beam, and 
the receivers are connected by flexible tubes of unequal length (K 
L) communicating with the common hearing-tube (M.) 

The length of the tube (K) is such that the sonorous vibrations 
from the receivers (F G) reach the common hearing-tube (M) in 


opposite phases. Under these circumstances silence is produced 


when the vibrations in the receivers (F G) are of equal intensity. 
When the intensities are unequal, a residual effect is perceived. In 
operating the instrument the position of the receiver (G) remains 
constant, and the receiver (F’) is moved to or from the focus of the 


beam until complete silence is produced. The relative positions of 


the two receivers are then noted. 
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(3.) Another mode is as follows: The loudness of a musical tone 
produced by the action of light is compared with the Joudness of a 
tone of similar pitch produced by electrical means. A rheostat 
introduced into the circuit enables us to measure the amount of 
resistance required to render the electrical sound equal in intensity 
to the other. 

(4.) If the tuning-fork (A) in Fig. 11 is thrown into vibration 
by an undulatory instead of an intermittent current passed through 
the electro-magnet, (B,) it is probable that a musical tone, electri- 
cally produced in the receiver (F*) by the action of the same current, 
would be found capable of extinguishing the effect produced in the 


receiver (G) by the action of the undulatory beam of light, in — 


which case it should be possible to establish an acoustic balance 
between the effects produced by light and electricity by introducing 
sufficient resistance into the electric circuit. 


Upon the Nature of the Rays that Produce Sonorous Effects im 
Different Substances. 


In my paper read before the American Association last August 
and in the present paper I have used the word “ light” in its usual 
rather than its scientific sense, and I have not hitherto attempted to 
discriminate the effects produced by the different constituents of 
ordinary light, the thermal, luminous, and actinic rays. I find, 
however, that the adoption of the word “ photophone” by Mr. Tain- 
ter and myself has led to the assumption that we belived the audible 
effects discovered by us to be due entirely to the action of luminous — 
rays. The meaning we have uniformly attached to the words 
“ photophone” and “ light” will be obvious from the following pas- 

sage, quoted from my Boston paper: ! 

‘« Although effects are produced as above shown by forms of 
radiant energy, which are invisible, we have named the apparatus 
for the production and reproduction of sound in this way the 

‘ photophone’ because an ordinary beam of light contains the rays 
which are operative.” 


To avoid in future any misunderstanding upon this point we have © 
decided to adopt the term “ radiophone,” proposed by Mr. Mercadier, © 
as a general term signifying an apparatus for the production of 
sound by any form of radiant energy, limiting the words thermo- 
phone, photophone, and actinophone to apparatus for the production 
of sound by thermal, luminous, or actinic rays respectively. 
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 M. Mereadier, in the course of his researches in radiophony, 
passed an intermittent beam from an electric lamp through a prism, 
and then examined the audible effects produced in different parts 
of the spectrum. (Comptes Rendus, Dec. 6th, 1880.) 

We have repeated this experiment, using the sun as our source 
of radiation, and have obtained results somewhat different from 
those noted by M. Mercadier. 

- (1.) A beam of sunlight was reflected from a heliostat (A, Fig. 
12) through an achromatic lens, (B,) so as to form an image of the 
sun upon the slit (C.) 

The beam then passed through another achromatic lens (D) and 
through a bisulphide of carbon prism, (E,) forming a spectrum of 
great intensity, which, when focused upon a screen, was found to be 
sufficiently pure to show the principal absorption lines of the solar 
spectrum. : 

The disk interrupter (F) was then turned with sufficient rapidity 
to produce from five to six hundred interruptions of the light per - 
second, and the spectrum was explored with the receiver, (G,) 
which was so arranged that the-lamp-black surface exposed was 
limited by a slit, as shown. 

Under these circumstances sounds were obtained in every part of 
the visible spectrum, excepting the extreme half of the violet, as 
' well as in the ultra-red. A continuous increase in the loudness of 
the sound was observed upon moving the receiver (G) gradually 
from the violet into the ultra-red. The point of maximum sound 
lay very far out in the ultra-red. Beyond this point the sound 
began to increase, and then stopped so suddenly that a very slight 
motion of the receiver (G) made all the difference between almost 
maximum sound and complete silence.* 

(2.) The lamp-blacked wire gauze was then removed and the 
‘interior of the receiver (G) was filled with red worsted. Upon 
exploring the spectrum as before, entirely different results were ob- 
tained. The maximum effect was produced in the green at that 
_ part where the red worsted appeared to be black. On either. side 
of this point the sound gradually died away, becoming inaudible on 
the one side in the middle of the indigo, and on the other at a short 
distance outside the edge of the red. 


* The results obtained in this and subsequent experiments are shown in a tab- 
ulated form in Fig. 14. ° 
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(3.) Upon substituting green silk for red worsted, the limits of 
audition appeared to be the middle of the blue and a point a short 
distance out in the ultra-red. Maximum in the red. 

(4.) Some hard-rubber shavings were now placed in the receiver 
(G.) The limits of audibility appeared to be on the one hand the 


junction of the green and blue, and on the other the outside edge ~ 


of the red. Maximum in the yellow. Mr. Tainter thought he 
could hear a little way into the ultra-red, and to his ear the max- 
imum was about the junction of the red and orange. 

(5.) A test-tube containing the vapor of sulphuric ether was then 
substituted for the receiver (G.) Commencing at the violent end 
the test-tube was gradually moved down the spectrum and out into 
the ultra-red without audible effect, but when a certain point far out 
in the ultra-red was reached, a distinct musical tone suddenly made 
its appearance, which disappeared as suddenly on moving the test- 
tube a very little further on. 

(6.) Upon exploring the spectrum with a test-tube containing 
the vapor of iodine, the limits of audibility appeared to be the mid- 
dle of the red and the junction of the blue and indigo. Maximum 
in the green. : 


(7.) A test-tube containing peroxide of nitrogen was substituted for 


that containing iodine. Distinct sounds were obtained in all parts 
of the visible spectrum, but no sounds were observed in the ultra-red. 
The maximum effect seemed to me to be inthe blue. The sounds 
were well marked in all parts of the violet, and I even fancied that 


the audible effect extended a little way into the ultra-violet, but of - 


this I cannot be certain. Upon examining the absorption spectrum 
of peroxide of nitrogen it was at once observed that the maximum 
sound was produced in that part of the spectrum where the great- 
est number of absorption lines made their appearance. 

(8.) The spectrum was now explored by a selenium cell, and the 
audible effects were observed by means of a telephone in the same 
galvanic circuit with the cell. The maximum effect was produced 
in the red about its junction with the orange. The audible effect 
extended a little way into the ultra-red on the one hand and up as 
high as the middle of the violet on the other. 


Although the experiments so far made can only be considered — 


as preliminary to others of a more refined nature, I think we are 


warranted in concluding that the nature of the rays that produce son-— 


orous effects in different substances depends upon the nature of the 
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substances that are exposed to the beam, and that the sounds are in 
every case due to those rays of the spectrum that are absorbed by the 
body. 


The Spectrophone. 


Our experiments upon the range of audibility of different sub- 
stances in the spectrum have led us to the construction of a new 
instrument for use in spectrum analysis. The eye-piece of a spec- 
troscope is removed, and sensitive substances are placed in the 
focal point of the instrument behind an opaque diaphragm con- 
taining a slit. These substances are put in communication with 
the ear by means of a hearing-tube, and thus the instrument is 
converted into a veritable “spectrophone,”’ like that shown in 
Fig. 13. 

Suppose we smoke the interior of our spectrophone receiver, and 


fill the cavity with peroxide of nitrogen gas. We have then a 


combination that gives us good sounds in all parts of the spectrum, 
(visible and invisible,) except the ultra-violet. Now, pass a rapidly- 
interrupted beam of light through some substance whose absorption 
spectrum is to be investigated, and bands of sound and silence are 
observed upon exploring the spectrum, the silent positions corres- 
ponding to the absorption bands. Of course, the ear cannot for 
one moment compete with the eye in the examination of the visible 
part of the spectrum ; but in the invisible part beyond the red, 
where the eye is useless, the ear is invaluable. In working in this 
region of the spectrum, lamp-black alone may be used in the spec- 
trophonie receiver. Indeed, the sounds produced by this substance 
in the ultra-red are so well marked as to constitute our instrument 
a most reliable and convenient substitute for the thermo-pile. A 
few experiments that have been made may be interesting. 

(1.) The interrupted beam was filtered through a saturated 
solution of alum. 

Result: The range of audibility in the ultra-red was slightly 


reduced by the absorption of a narrow band of the rays of lowest 


refrangibility. The sounds in the visible part of the spectrum 
seemed to be unaffected. 
'(2.) A thin sheet of hard rubber was interposed in the path of 
the beam. 
Result: Well-marked sounds in every part of the ultra-red. No 
11 
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sounds in the visible part of the spectrum, excepting the extreme 
half of the red. . 

These experiments reveal the cause of the curious fact alluded to 
in my paper read before the American Association last August— 
that sounds were heard from selenium when the beam was filtered 
through both hard rubber and alum at the same time. (See table 
of results in Fig. 14.) 

(3.) A solution of ammonia-sulphate of copper was tried. 

Result: When placed in the path of the beam the spectrum 
disappeared, with the exception of the blue and violet end. To 
the eye the spectrum was thus reduced to a single broad band of 
blue-violet light. To the ear, however, the spectrum revealed itself 
as two bands of sound with a broad space of silence between. The 
invisible rays transmitted constituted a narrow band just outside the 
red. 

I think I have said enough to convince you of the value of this 
new method of examination, but I do not wish you to understand 
that we look upon our results as by any means complete. It is 
often more interesting to observe the first totterings of a child than 
to watch the firm tread of a full-grown man, and I feel that our 


first footsteps in this new field of science may have more of interest 


to you than the fuller results of mature research. This must be my 
excuse for having dwelt so long upon the details of incomplete 
experiments. 

I recognize the fact that the spectrophone must ever remain a 
mere adjunct to the spectroscope, but I anticipate that it has a wide 
and independent field of usefulness in the investigation of absorption 
spectra in the ultra-red. 


Mr. Wo. B. Taytor inquired whether the sounds obtained from 
the two absorpion bands of the ammonia-sulphate of copper were 
octaves of each other. Mr. Bett replied that this matter had not 
as yet been investigated. 


Prof. Wiii1AM B. Rogers, President of the National Academy 
of Sciences, being present as an invited guest, paid a high tribute 
to Mr. Bell upon the very great interest and high scientific value of 
the discovery just announced. 


The next communication was by Mr. G. Brown GooDE on the 


SWORD-FISH AND ITS ALLIES. 
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This paper will be found published in full in the Annual Report 
of the United States Fish Commission for the year 1880. 


At the conclusion of Mr. Goopr’s paper the Society adjourned. 


199TH MerrrtInea. Aprit 30, 1881. 
The President in the chair. 
Forty-eight members present. 
The recorder of the minutes of the last meeting being absent 
their consideration was postponed. 
Mr. W. H. Dau made a communication on 
RECENT DISCOVERIES IN ALASKA NORTH OF BEHRING STRAIT, 


in which he alluded to the investigations carried on by the U. 8. 
R. S. Corwin, Capt. Hooper, during the summer of 1880, including 


' meteorology, sea temperatures and currents, as well as the investi- 


gation of the coal mines near Cape Lisburne. He described some 
observations made by the U.S. Coast Survey party under his charge 
in the same region and season, on board the U.S.S. Yukon. The mi- 
gration of the Asiatic Eskimo ; the sources of the warm waters of the 
eastern half of Behring Strait in Kotzebue and Norton Sound 
waters, moved by the tidal and river flow; the existence of a sup- 
posed new species of sheep allied to the Rocky Mountain bighorn 
(Ovis montana) in the east Siberian peninsula, and the character of 
Arctic vegetations were spoken of. Reasons for doubting the truth 
of the account of an alleged landing on Wrangell Land, in 1866, 
described in the Bremen Geographical Society’s publication by a 
Capt. Dallmann were brought forward, and it was pointed out that 
the existence of Plover Island, of Siberian musk-oxen, and of cer- 
tain conditions of the ice alleged by Dallmann, were in conflict 
with all that is definitely known by scientific men of those matters. 


Remarks upon this paper were made by Messrs. ANTISELL, 
Wuire, Farquuar, Harkness, ALvVoRD, Mason, Hazen, WELL- 
InG, ABBE, BEssELs, and GILL. 


Mr. J. 8. Brritines commenced a paper on Mortality Statistics 
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of the Tenth Census, but at the usual hour of adjournment it was 
interrupted, to be resumed at the following meeting. | 


The Society then adjourned. 


200TH MEETING. May 14, 1881, 
The President in the Chair. 


Thirty-six members present. 


The minutes of the last two meetings were read and adopted. 


The first communication of the evening was the continuation by — 


Mr. J. S. Bruiines of his remarks upon 
MORTALITY STATISTICS OF THE TENTH CENSUS. 
[ Abstract. ] 


Mr. J. S. Brxxrnes described the methods used in the Tenth 
Census to secure completeness and accuracy in the returns of mor- 
tality. The Superintendent of the Census sought to secure the aid 
of the physicians of the country, and for this purpose sent to each 
a small blank book, each leaf of which was arranged to record the 
facts connected with a single death. 70,306 such books were issued, 
and 24,057 returned at the end of the census year. The data from 
these books were compiled by causes of death, age, and sex, and 
the slips were then used to complete the enumerator’s schedules. 
The total number of deaths reported from all sources for the census 
year will be a little over 800,000, or about 16 per 1,000 of living 
population, being an improvement in completeness over previous 
censuses. The results of the attempt to record the number sick on 
the day of the census are not very satisfactory, and it is feared they 
will be too incomplete to be used. Taking the schedules for the 
State of Rhode Island, which are believed to be the most complete, 
it is found that the number reported sick on the 30th of June was 
11.18 per 1,000 of the whole population. 

It is usual to estimate two years of sickness to each death, which 


would make the number constantly sick range from 30 to 40 per ~ 


1,000. In the army for five years the proportion was 49 per 1,000. 

It seems probable that, while the proportion of sick shown by 
the Rhode Island count is too low, it is more nearly correct than 
any other data which we possess. 
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_ Mr. Brrures continued his remarks upon the Methods-of the 
Tenth Census, and described the methods of compiling the mortality 
statistics and the forms of tables to be used. The importance of 
these forms is greater than usual since they will probably serve to a 
certain extent as models for the State Censuses of 1885. The want 

of uniformity in tables of mortality was shown by a chart in which 
the various forms were compared. ‘The various items given ina 
return of death, viz., sex, age, color, civil condition, nativity, par- 
entage, occupation, month of death, locality and cause of death, 
were commented on, and it was shown that to present all these facts 
in their various relations, would require several hundred quarto 
volumes. A selection, therefore, becomes necessary. The felative 
value of giving the causes of death in detail is very much less in 
tables to be prepared from the enumerator’s schedules than in those 
prepared from the returns of a system of registration where the 
cause of death in each case has been certified to by a physician. 

The importance of a proper tabulation by locality is very great, 
and a certain amount of data should be given by counties. A form 
of mortality return by counties was shown and explained. The 
distinction between nativity and race or parentage was explained, 
and great importance attached to the giving the parentage as fully 
as possible in the present census. 

The modes of compiling by schedule sheets, by cards, and by 
tallying machines were then explained. The subject of life tables 
for the United States was briefly discussed—the ground being taken 
that such a table for the whole country would have little or no 
practical value, and that life tables by States would be much more 
desirable and important. 


Remarks were made on this paper by Messrs. MAson, ANTISELL, 
Toner, and HARKNESS. 


The communication was followed by one from Mr. 8. C. Busey, 
on the 


RELATION OF METEOROLOGICAL CONDITIONS TO THE SUMMER 
DIARRH@AL DISEASES. 
{Abstract. The paper will be found in Vol. 32, Transactions American Medical 
Association. ] 
_ An analysis of the mortality statistics of these diseases leads to 
the following conclusions: 
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1. Diarrhceal diseases are far more destructive to infants than to 
adults. 


2. They prevail almost exclusively during the warmest months 
of the year. 


3. They are more prevalent in the region of this country north 
of the north line of the Gulf States and east of the Rocky Moun- 
tains. 


The first two conclusions are universally admitted; the third is 
not so generally recognized. 
Twe@ additional propositions are suggested : 


1. These diseases occur in groups, when the cases rapidly mul- 
tiply during successive days for a week or fortnight, followed by an 
interval during which few or no cases occur. 


2. These groups correspond with waves of continuous high tem- 
perature during day and night, which spread, at shorter or longer 
intervals during the summer months, over the northern climatic 
belt of this country, lasting from three to fourteen days, and vary- 
ing in intensity at different times and in different years. 


The first of these propositions cannot be established, because of 
the absence of statistical data relating to the beginning of the 
initial symptoms of the diseases; the second is proven by data sup- 
plied by the Signal Service Bureau. A comparison of these data 
with the mortality statistics shows : 


1. That the month of July is the hottest and sickliest month of 
the year, most conducive to bowel affections, and most fatal to 
children under five years of age. 


2. The epidemics of bowel affections of children, incident to the 
summer season, have their beginning nearly simultaneously with 
the first exacerbation of heat, which usually occurs in the latter 


half of June; and the maximum daily mortalities more frequently — 


correspond with the maximum temperatures, which occur in periods 
of three or more days, at longer or shorter intervals during the 
sommer months. 


3. With the usual lowering of temperature and absence of ex- 
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cessive heat periods, which occur after the middle of August, the 
daily mortality declines. 


4, The detrimental influence of summer temperature is intensified 


_by sudden and acute elevations and falls. 


5. Children under one year of age are most numerously and 
seriously affected. 


Heat exhibits its deleterious influence in another and very impor- 


tant relation. It is one of the many conditions which, in conjunc- 


tion, make up a season. A comparison of the statistics of the 
weekly mortality from diarrhceal diseases in the principal cities of 
the country grouped according to latitude, will exhibit the gradual 
increase of these diseases with the gradual advance of the summer 
solstice northward until it reaches its maximum during the period 
when all the elements which complete the season of summer are in 
their fullest activity; also a gradual decline with the return of 
the winter season. 

The total movement of the wind is, perhaps, a more important 
influence than is generally believed. A comparison of the mortality 
data with the records of the monthly measurement of the wind, 
supplied by the Signal Service Bureau for the years 1875, 1876, 
1877, 1878, 1879, and 1880, shows: 


1. July is the month of greatest mortality and least movement 
of the wind. 


2. The nearer the monthly movements of the wind approach uni- 
formity, the less the mortality for summer diarrhceas. 


3. Equality of climate corresponds with uniformity of and mod- 
erate or small movements of wind, and small mortalities. 


4. Wide ranges of temperature correspond with large movements 
of wind and high mortalities from diarrhceal diseases. 


5. Weekly mortalities from diarrhoeal disease increase correspond- 
ingly with advance of the summer solstice northward, increasing 
and greater range of temperature, and larger and more fluctuating 
movements of wind. 

Relative saturation of the air bears no constant relation to mor- 
talities. Moisture in relative excess to the heat of an impure and 
stagnant atmosphere is the condition which supplies the most satis- 
factory explanation of its detrimental influence. 
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Remarks were made upon this paper by Messrs. HARKNESS, 
Binuines, and Woopwarp. ty 


re 
At the conclusion of this discussion the Society adjourned. ~ 


201sr Murra. May 28, 1881. 
The President in the Chair. | 
Thirty-four members present. 
The minutes of the last meeting were read and adopted. 
The first communication was by Mr. D. P. Topp on 


THE SOLAR PARALLAX AS DERIVED FROM THE AMERICAN PHOTO- 
GRAPHS OF THE TRANSIT OF VENUS, 1874, DECEMBER 8-9. 


In the volume of observations of the transit of Venus recently 
issued, the photographs are presented in very nearly the form of 
equations of conditions involving the corrections of the relative 
right ascension and declination of the sun and Venus, and the cor- 
rection of the adopted value of the solar parallax. The total 
number of photographs is 218, of which 84 were obtained at stations 
in the northern hemisphere, and 129 in the southern. 

Every photograph gives one equation of condition in distance, s, 
of the form 

=adA+6dD+cdu—(0.—C,) 
The normal equations in s are— 
+ 23.99dA-+ 24.71 0D — 28.72 00— 82.17 =0 
+ 24.71 0A + 184.660dD— 3.16 d0— 439.51 =0O 
— 28.720A— 3.160D+ 484.51 00+ 21.72=0 
Their solution gives— 
dA=+ 1./7181_ + 0,//202 
6D = + 2.//225 + 0.//070 
do = + 0.//0397 + 0.’/0418 

Every photograph gives, likewise, one equation of condition in 
position-angle, p, of the form 

o=aJA+H6D4-'ba—(0.—C.) 

The normal equations in p are— 

+ 8682117) dA — 1404261 J D— 138999.20 bd w — 142109.4 = 0 

— 1404261 JA-+ 1521370 SOD— 25093.11 dw + 10442.1 12 

— 138999.20dA+ 25093.11dD+ 7326.76dw+ 2651.6=0 


/ 
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Their solution gives— 
dA=-+1.//1I09 +0.//109 
6D=-+ 0.637 + 0.//224 
6 o = + 0.//0252 + 0.//0595 
Combining these values of 6 A, 0D, and 6 in accordance with 
their probable errors, we have, finally, 
6A = + 0.//075 + 0.//006 
6D = + 2.//083 + 0.//067 
‘ do = + 0.//035 + 0.//034 
The assumed value of being 8.848, we have, therefore, for the 
mean equatorial horizontal parallax of the sun, 
8.//883 - 0.//034, 
corresponding to a distance between the centres of the sun and 
earth, equal to 92,028,000 miles. 


(This paper appears in part in The American Journal of Science 
for June, 1881.) 


Mr. Harkness remarked that the Americans who were engaged 
in the last transit observations may fairly congratulate themselves 
upon the results obtained from the photographs, as he had no doubt 
that they were more satisfactory and consistent than the photo- 
graphic results obtained by any other nation. There may be said 
to be two distinct methods of obtaining photographs involving 
instruments differing widely from the other. The English method 
employed a telescope of four or five inches aperture producing an 

image of the sun about three-fourths of an inch in diameter. It is 
necessary to enlarge this image to a diameter of about four inches, 
and therefore they used in connection with it a Dallmeyer rapid rec- 
tilinear lens, enlarging it by that amount. It is obvious that this en- 
largement by the use of such a lens must be accompanied by an 
amount of distortion of the image, which, unless it can be accurately 
determined and eliminated, must introduce a serious error in the 
measurements of the negatives, and in the results derived from them. 
This distortion varies in the direction of radii from the optical center 
of the image, and is equal in circles about that center. Thus far the 
amount of this distortion has not been determined. The other 
method, employed by the Americans, involved the use of a lens with 
forty feet focal distance giving directly the required size of image, 
_and involving no appreciable distortion inherently due to the con- 
struction of the apparatus, and thus avoided the causes of error 
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just described. The focal length required to be determined with 
great accuracy, and this was readily effected. 

Another difficulty arose from the fact that the diameter of the 
photographic picture on the negative was liable to variation, with 
a varying length of exposure; and the diameter of the image of 
Venus is liable to an inverse variation of the same kind. If the 
distance between the exterior boundaries of the sun and planet 
were measured, this error would be liable to vitiate the result and, 
hence, it was necessary to find the centers of the two images, and 
measure the distances between these central points. Mr. Harkness 
described the method by which this was satisfactorily accomplished. 

There were about twenty plates which gave anomalous results. 
It was obvious after trial, that the difficulty was with the plates them- 
selves and not due to the observers, since from any one plate a 
number of observers obtained corresponding results. 


Mr. Harkness then spoke of the various methods employed to 
ascertain the sun’s parallax: 1st, by measuring the velocity of light, 
and the time required for light to traverse known chords of the 
earth’s orbit; 2d, by measuring the aberration of light; 3d, by 
measuring the parallax of the planet Mars; and 4th, by the anal- 
ysis of the motions of the moon; all of which gave results in very 
close agreement. 


The second communication was by Mr. G. K. GILBERT on 

THE-ORIGIN OF THE TOPOGRAPHICAL FEATURES OF LAKE SHORES, 
This communication was reserved by the author. : 
After remarks by Mr. ANTISELL, the Society adjourned. 


202p Ms&eETING. JunE 11, 1881, 
The President in the Chair. 
Fifty-seven members and visitors present. 
The minutes of the last meeting were read and adopted. 


The Chair announced to the Society that the General Committee 
had resolved that at the conclusion of the present meeting the So- 
ciety would stand adjourned until the second Saturday in October. 


The first communication of the evening was by Mr. J.J. Woop- 
WARD, the President of the Society, entitled 
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A BIOGRAPHICAL SKETCH OF THE LATE DR. OTIS. 


GrorRGE ALEXANDER Oris, Surgeon and Brevet Lieutenant- 
Colonel, United States Army, Curator of the Army Medical 
Museum, and Editor of the Surgical volumes of the Medical and 
Surgical History of the War of the Rebellion, died at Washington, 
D. C., February 23, 1881, at the comparatively early age of fifty 
years. 
_ Surgeon Otis was descended from a cultivated New England 
family. His great grandfather, Ephraim Otis, was a physician who 
practiced at Scituate, Massachusetts. His grandfather, George 
Alexander Otis, was a well-known citizen of Boston, Massachusetts, 
whose early years were occupied by commercial pursuits. Mr. Otis 
was a man of education and literary tastes, who, so soon as his cir- 
cumstances permitted, retired from business, and devoted himself 
entirely to books. He is remembered especially on account of his 
translation of Botta’s History of the War of the Independence of 
the United States of America, published in 1820, an undertaking 
in which he was encouraged by James Madison and John Quincy 
Adams, and which he accomplished so well that the book ran 
through twelve editions. He died at an advanced age in June, 
1863. 
The father of Surgeon Otis, also George Alexander Otis, was 
born in 1804. He attended the preparatory course at the Boston 
Latin School, studied and graduated at Harvard College, after 
which he devoted himself, with much promise, to the profession of 
law. Mr. Otis was married February 9, 1830, to Anna Maria Hick- 
man, of Newton, Massachusetts, daughter of Harris Hickman, a 
lawyer, born at Front Royal, Virginia, who had enjoyed an excel- 
lent professional reputation in early life in the Shenandoah Valley, 
and subsequently at Detroit, in the then Territory of Michigan. 
- Of this marriage the subject of our biographical sketch was the 
only issue, Mr. Otis dying of consumption, June 18, 1831. 

George Alexander Otis was born in Boston, Massachusetts, No- 
vember 12, 1830. Left an infant to the tender care of his widowed 
mother, his early years were nurtured by a devoted love, which 
accompanied him through youth and manhood, smoothed the pillow 
of his last illness, and followed him to the grave. 

When old enough to go to school, George was sent at first to the 
Boston Latin School, and afterwards to the Fairfax Institute, at 
Alexandria, Virginia, where he was prepared for college. In 1846 
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he entered Princeton College as a student of the sophomore class, 
and graduated with the degree of A. B., in 1849. Princeton con- — 
ferred upon him the degree of Master of Arts in 1852. at 

At Princeton, Otis appeared as a slender, rather delicate youth, 
of highly nervous organization, whose literary tastes were not 
satisfied with the comparatively narrow curriculum of his Alma 
Mater. Always standing well in his college classes, that he did not 
take a still higher place was not due to lack of ability or of studious 
habits, but rather to his love of general literature, and the large pro- 
portion of his time expended in its cultivation. He had already 
acquired a fondness for French literature, which he never afterwards 
lost, and a taste for verse so far cultivated that. when he came to 
graduate the Faculty assigned to him the task of preparing the 
commencement-day poem. Retiring and reserved in his manners, 
often silent and abstracted, the few who were admitted to his intimacy 
found his nature gentle and sympathetic, and several of the friend- 
ships he then formed lasted throughout his life. 

By this time Otis had selected medicine as his profession. After 
leaving Princeton he went to Richmond, Virginia, where his mother 
was then residing, and began his studies in the office of Dr. F. H. 
Deane, of that city. In the fall of 1849 he proceeded to Phila- 
delphia, and matriculated in the Medical Department of the Uni- 
versity of Pennsylvania. That institution conferred upon him the 
degree of Doctor of Medicine in April, 1851. In those days the 
medical teachings of the University of Pennsylvania were shaped 
in no small degree by the influence of the Schools of Paris. Indeed, ~ 
this was then true of almost all American medical teaching, and 
ambitious American medical students still looked with enthusiasm 
towards the lecture-rooms and hospitals of the French capital as 
affording the richest opportunities for the completion of their medical 
education. Accordingly Otis spent in Paris the first winter after 
he graduated in Philadelphia. He sailed from New York on the 
16th of August, and reached Paris in the latter part of ‘September, 
1851. 

During his stay in Paris, Otis made diligent use of the oppor- 
tunities afforded for professional improvement. A manuscript 
note-book left among his papers shows that he devoted much time 
to-the clinical teachings of the great French masters of that day. 


He listened to the instructions of Louis, Piorry, Cruvéilhier, and 


Andral. It was at the time his expectation to give especial attention 
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_ to the subject of ophthalmic surgery, and accordingly he attended 
with great diligence the clinics and didactic lectures of Desmarres, 
_ but he found the attractions of general operative surgery too strong 
to permit exclusive attention to this chosen branch, and he contin- 
ually watched the operations, and listened to the lessons of such 
_surgeons as Nélaton, Civiale, Malgaigne, Jobert (de Lamballe), 
Roux, and Velpeau. Moreover, the popular excitement which 
preceded the coup d’état of December 2, 1851, and the probability 
of bloodshed, directed his attention to the subject of military surgery. 
Already, November 4th, his note-book records a morning spent at 
the library of ’Ecole de Médecine in the study of Baron Larrey’s 
“ Mémoire,” with which he was so well pleased that he at once pur- 
chased a copy for closer study. After the coup d’état a considerable 
number of those wounded at the barricades were carried to the 
hospitals for treatment, and Otis was thus enabled to take his first 
practical lessons in military surgery from Velpeau, Roux, and 
Jobert (de Lamballe). 

Meanwhile, however, his diligence in medical studies did not 
prevent him from spending many pleasant hours in the art galleries 
and museums, where he found much to gratify his esthetic nature. 
Moreover, he took a deep interest in the stirring panorama of French 
politics, as is shown by a series of letters he took time to write to 
the Boston Evening Transcript. 

In the spring of 1852 Otis returned to the United States, reaching 
New York in the latter part of March. Immediately after his 
return he established himself at Richmond, Virginia, where he 
opened an office for general medical and surgical practice, and 
where his tastes and ambition soon led him to embark in his earliest 
enterprise in the domain of medical literature. In April, 1853, 
he issued the first number of The Virginia Medical and Surgical 
Journal. Dr. Howell L. Thomas, of Richmond, was associated 
with him as co-editor, but the financial risk was assumed entirely 
by Otis. The journal appeared monthly, each number containing 
over eighty pages octavo, the whole forming two annual volumes, 
commencing respectively with the numbers of April and October. 
_ It was handsomely printed, and contained from time to time a fair 
share of original articles, chiefly by physicians residing in Richmond 
and other parts of Virginia; but its most striking characteristic 

was the number of translations and abstracts from current French 
medical literature which appeared in its pages. Dr. Thomas, like 
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his colleague, was a good French scholar, and had studied in Paris; 
_ both took part in the labor of translation and condensation, and 
as most of the articles were unsigned, it is not always possible to 
ascribe particular ones to the proper editor. 

Notwithstanding its merits several causes contributed to interfere 
with the financial success of the journal. On the one hand, it was 
unsupported by the influence and business connections of an-estab- 
lished publishing house, or of the faculty of any medical college. 
On the other hand, the success it might perhaps otherwise have 
achieved as a local organ of the medical profession in Virginia was 
impaired by the existence of an already-established rival, The Stetho- 
scope, a monthly medical journal edited by Dr. P. Claiborne Gooch, 
at that time Secretary of the Medical Society of Virginia. 

The field of local patronage was not large enough to support two 
such journals, and both suffered from the competition. Before the 
close of 1853, Otis found it necessary to secure an associate who 
could share in the pecuniary support of his enterprise. Thomas 
retired from the editorship, and was succeeded after the issue of the 
December number, by Dr. James B. McCaw, of Richmond, who 
became also part owner of the journal. The Stethescope appears 
to have suffered still more, for about the same time its editor entered 
into negotiations with the Virginia Medical Society, as a result of 
which he sold the journal, and the number of The Stethescope 
for January, 1854, appeared as “the property and organ of the 
Medical Society of Virginia, edited by a committee of the society.” 

This arrangement was, undoubtedly, for a time very prejudicial 
to the prosperity of the Virginia Medical and Surgical Journal, but 
its editors bravely maintained the struggle, and in the heated discus- 
sion concerning the purchase of The Stethoscope, that took place 
during the meeting of the Medical Society of Virginia in April, 
1854, Otis, with characteristic gallantry, refused to surrender his 
independence to secure the passage of resolutions complimentary of 
the managment of his journal. 

Otis had, by this time, become dissatisfied with his prospects of 
professional success in Richmond, and circumstances led him to 
select Springfield, Massachusetts, as his place of residence. He 
removed to that town during the summer of 1854. This necessitated 
changes in the management of the Virginia Medical and Surgical 
Journal. In May, 1854, Dr. J. F. Peebles, of Petersburg, Virginia, 
became associated with McCaw as one of its editors, while Otis 
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retired from active participation in its direction, retaining, however, 
literary connection with it as corresponding editor. 

Meanwhile, a single year proved sufficient to disgust the Virginia 
Medical Society with the task of editing a journal. Its manage- 
ment was found fruitful of unfortunate dissensions, and in May, 
1855, the society wisely concluded to sell out. Under new auspices 
The Stethoscope continued to appear monthly until the close of the 
year, when an arrangement was effected by which it was united 
with The Virginia Medical and Surgical Journal, under the title of 
Virginia Medical Journal, with McCaw as editor, and Otis as cor- 
responding editor. 

Although his residence in Richmond had failed to secure for Otis 
a lucrative practice, this could not well have been expected at his 
early age. It had, however, given him some opportunities for ac- 
quiring experience at the bedside as well as in literature, and if he 
did not secure the profitable favor of the laity, he at least won 
for himself the respect and confidence of his professional brethren. 
He was an active member of the Virginia Medical Society, and 
represented that body in the American Medical Association at the 
Richmond meeting of May, 1852. He was also a member of the 
Richmond Medico-Chirurgical Society, which he represented in the 

American Medical Association at the New York meeting of May, 
1853. 

Established at Springfield, Massachusetts, Otis occupied himseif 
more exclusively than heretofore with the duties of private practice, 
and with better pecuniary success than he had enjoyed at Richmond. 
He continued for a time to contribute translations, abstracts, and 
various items to the Virginia Medical Journal ; but as the demands 
of his business became more urgent these became fewer, although 
he continued to be nominally corresponding editor of that journal 
until the close of 1859. As time wore on, he began to obtain con- 
siderable local reputation as a skillful surgeon, and would probably 
have acquired both wealth and distinction in civil surgical practice 
but for the outbreak of the War of the Rebellion. This changed 
the whoie tenor of his life. So soon as it became clear to his mind 
that the struggle was likely to be a prolonged one, he resolved to 
devote himself to the service of his country. He received from 
Governor Andrew the appointment of Surgeon to the 27th Regiment 
of Massachusetts Volunteers, of which Horace C. Lee was Colonel, 
and was mustered into the service of the United States, September 
14, 1861. 
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The 27th Regiment was raised in the western part of the State — 


of Massachusetts, and was mustered into the service,of the United 


States at Springfield. It left the State November 2, 1861, and — 


proceeded by rail to the vicinity of Annapolis, Maryland, where it 
went into camp. Here it remained until January 6, 1862, when it 
was embarked on transports, and accompanied the North Carolina 
Expedition under General Burnside. It took part in the affair on 
Roanoke Island, February 8th; landed near Newburn, North 
Carolina, March 13th, and met with considerable losses during the 
battle of Newburn on the following day. The regiment remained 
in North Carolina until October 16, 1863, when it embarked for: 
Fortress Monroe, Virginia, and after a short encampment at New- | 
port News, proceeded to Norfolk, Virginia, where it remained — 
through the following winter. 

During almost the whole of this time Surgeon Otis accompanied 

his regiment and shared its fortunes ; sometimes, indeed, performing ~ 
~ other duties in addition to his regimental ones, as during the summer 
and fall of 1862, when he acted as Medical Purveyor to the De- 


partment of North Carolina. The exceptional periods were a few _ 


days in September, 1862, when he went as medical officer in charge 
of the steamer “Star of the South” with sick from Newburn to New 
York, and a few months in the early part of 1863, when he served 
on detached duty in the Department of the South. While in the 


Department of the South he attracted the attention of Surgeon — 


Charles H. Crane, U. 8. Army, then Medical Director of the 
Department (afterwards Assistant Surgeon-Genera] of the Army), 
on whose recommendation he was placed, March 28th, by command 
of General Hunter, in charge of the hospital steamer ‘‘ Cosmopolitan,” 
then at Hilton Head, South Carolina, and directed the operations of 
that vessel in the transportation of the sick and wounded within the 
limits of the department until May 10, when he was ordered to ~ 
carry a number of sick and wounded to New York harbor, and 
after landing them, to turn over the vessel to Surgeon Wm. Ingalls, 
of the 5th Massachusetts regiment. This order was promptly 
executed, the vessel was turned over as directed, May 13th, and Otis 
received a leave of absence for twenty days, at the expiration of 
which he returned to his regiment. 

January 22, 1864, he was again detached and ordered to York- 
town, Virginia, to assume the duties of surgeon-in-chief of General 
Wistar’s command. This responsible position he filled in a satis- 
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factory manner from -the first of February, when he reported for 
duty at Yorktown, until April 11, when he was relieved and assigned 
as surgeon-in-chief to General Heckman’s division of the 18th Army 
Corps, then encamped near Portsmouth, Virginia. May 10th he 
- received a sick leave for fifteen days, which, as his health was not 
restored at its expiration, was extended for thirty days more. June 
26, 1864, he tendered his resignation as surgeon of the 27th Mass- 
achusetts regiment, and received an appointment as Assistant 
Surgeon of United States Volunteers, to date from June 30, 1864. 

At this time business connected with his resignation and re-ap- 
pointment brought Otis to Washington; where he renewed his 
acquaintance with Surgeon Crane, then on duty in the Surgeon 
General’s Office. Surgeon Crane, while Medical Director of the 
Department of the South, had been most favorably impressed with 
the culture and ability of the Massachusetts surgeon, and now so 
effectually commended him to the Acting Surgeon General as to 
induce that officer to ask his detail for duty in his office. An order 
to that effect was issued by the Secretary of War July 22, 1864, and 
Otis was immediately assigned as an assistant to Surgeon John H, 
Brinton, U. S. Volunteers, at that time Curator of the Army 
Medical Museum, and engaged in the duty of collecting materials 
for the Surgical History of the War of the Rebellion. August 30, 
1864, Otis was promoted to the rank of Surgeon of Volunteers, and 
October 3, 1864, was ordered to relieve Surgeon Brinton of his 
various duties. 

From the first, Otis devoted himself with signa] zeal and ability 
to the large and important duties of his new position. Immediately 
after he took charge of the Surgical Division he inaugurated a 
system of record books, which proved ultimately of great service 
- in securing the accurate and complete record of individual cases 
for use in the Surgical History. The rapidly increasing surgical 
collection of the Army Medical Museum also received great atten- 
tion from him, and he expended much time in its supervision and 
study. 

Immediately after the close of the war, the Surgeon General of 
the Army became desirous of securing, by appropriate legislation, 
the funds necessary to complete and publish the Medical and Sur- 
gical History of the War. Accordingly he called upon Otis, and 
his colleague, Woodward, who had charge of the collection of ma- 
terials for the Medical History and of the medical branches of the 

12 
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Museum, to make reports on the extent and nature of the materials 
collected for the purpose in question. These reports were published 
by the Surgeon General November 1, 1865, as “Circular No. 6,” for 
the year 1865. This circular was widely distributed, attracted 
great attention at the time, and satisfactorily attained the object 
which led to its publication. It formed a quarto volume of 166 


pages, with a number of illustrations intended to indicate the char- — 


acter of those regarded as desirable for the Medical and Surgical 
History. The first half of the volume was occupied by the Surgi- 
cal Report prepared by Otis. It was a thoughtfully prepared docu. 
ment, which excited the universal admiration of military surgeons 
in Europe as well as in America. 

It became necessary after the close of the war to retain many of 
the staff surgeons of volunteers in the service for duty in the general 
hospitals or other purposes after the great armies had been dis- 
banded, and Otis was, of course, retained with that rank as long as 
possible; but it was foreseen that the great work he had com- 
menced would occupy a number of years, and he was induced to 


make arrangements for entering the army as an assistant surgeon. 


Accordingly he passed the examination prescribed by law, and 
February 28, 1866, received an appointment as Assistant Surgeon, 
U. S. Army, but he was not finally mustered out of service as 
surgeon of volunteers until June 4, 1866, and hence did not accept 


his commision as Assistant Surgeon U.S. A., until the 6th of that 


month. 

Meanwhile Otis was devoting himself to the study and arrange- 
ment of the materials collected for the Surgical History with 
indefatigable energy, and while engaged upon that work received 
authority to publish two preliminary studies on special subjects 
connected therewith, which greatly increased the reputation he had 


won by his report in Circular No.6. The first was A Report on 


Amputation at the Hip-joint in Military Surgery, published as Cir- 
cular No. 7, Surgeon General’s Office, July 1, 1867. In this he 
not merely presented and analyzed the histories of the several am- 
putations at this joint reported to the Surgeon General’s Office during 
the civil war, but discussed with the critical abilities of a master the 
whole literature of the subject so far as it was at the time accessible 
to him. An examination of this monograph shows that he had 
already pretty well begun to emancipate himself from the leading- 


strings of the French school, and had fully acquired the desire, 80° 


_ 


a 

1 
4 
“_ 
a 
; 


le ONE te P-». V- 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 179 


manifest in his subsequent work, to compare and weigh all access- 
ible human knowledge on each branch of his subject before arriving 
at his own conclusions. 

These characteristics were, if possible, still more fully displayed 
in the second of the studies referred to: A Report on Excisions of 
the Head of the Femur for Gunshot Injury, published as Circular 
No. 2, Surgeon General’s Office, January 2, 1869; a monograph in 
which the subject was treated in a manner similar to that of Cir- 
cular No. 7, but with a still greater wealth of literary resources. 
The appearance of each of these monographs was welcomed with 
acclamations of praise, in which the authoritative expressions of 
approval by the recognized masters of European surgery were 
united with the encomiums of the American military surgeons. 

Great interest in the forthcoming Surgical History of the War 
was excited by these publications, and very high expectations were 
formed, which, however, were fully realized by the character of the 
First Surgical Volume. This volume was issued in 1870. It treated 
of the special wounds and injuries of the head, face, neck, spine, 
aud chest, was richly illustrated, and discussed the vast amount of 
material collected during the civil war, in connection with the sev- 
eral subjects treated, with characteristic learning and ability. The 
Second Surgical Volume was issued in 1876. It treated of the 
wounds and injuries of the abdomen, pelvis, back, and upper 
extremities. Fully equal in interest and execution to the first vol- 
ume, it was much more voluminous. The two volumes represent a 
prodigious amount of patient labor on the part of the editor. The 
extremely favorable manner in which they were received in surgical 
circles at home and abroad is well known. 

During the interval between the appearance of these two vol- 
umes, and subsequently, Otis found time to prepare and publish 
several valuable reports on subjects connected with military surgery, 
of which the most important were: A Report of Surgical Cases 
treated in the Army of the United States from 1865 to 1871, issued as 
Circular No. 3 from the Surgeon General’s Office, August 17, 1871, 
A Report on a Plan for Transporting Wounded Soldiers by Railway 
in time of War, Surgeon General’s Office, 1875; and A Report on 
the Transport of Sick and Wounded by Pack Animals, issued as Cir- 
cular No. 9 from the Surgeon General’s Office in 1877. A full list 

of his official and other publications would occupy, too much space 
to be presented in this place. 


180 BULLETIN OF THE 


In the midst of this successful but laborious career, during the 


month of May, 1877, his health, never very robust, gave way, and, : 


although he survived for several years, he was a constant invalid, 
to whom death came in the end as a welcome release from suffering. 
He was engaged at the time of his death on the third surgical vol- 
ume, which he has left in an unfinished condition; a colossal frag- 
ment that must require great labor to complete in a manner worthy 
of the first two volumes. 

* Otis received the appointments of captain, major, and lieutenant- 
colonel by brevet, to date from September 29, 1866, “for faithful 
and meritorious services during the war.” He was promoted to 
be surgeon in the army, with the rank of major, March 17, 1880. 


He was elected a foreign member of the Medical Society of Nor- 


way, October 26, 1870; a foreign corresponding member of the 
Surgical Society of Paris, August 11, 1875; and an honorary life 
member of the Massachusetts Medical Society in February, 1877. 
He was also at the time of his death a member of the Philosophical 
Society of Washington, and of the Academy of Natural Sciences 
of Philadelphia. 

In expressing his high appreciation of the character and value of 
the surgical works of his late colleague, the writer of these pages 
does but echo the universal language of competent critics through- 
out the civilized world. On all sides the opinion has been expressed 
that they have not only made the name of Otis illustrious, but have 


reflected the greatest credit upon the intelligent liberality of the 
Government of the United States, and upon the Medical Corps of — 


the Army. 

During his connection with the Museum, Otis always took deep 
interest in the anatomical collection, now embracing about two 
thousand human crania. As early as January, 1873, the Surgeon 
General at his instance made a fruitless endeavor to procure an 
appropriation for the publication of an illustrated catalogue of this 
valuable collection. To facilitate this object Otis prepared a check- 
list of the specimens, which was printed in 1876, but the pecuniary 
means for preparing and publishing the larger work have not yet 
been provided. | 

Until his last illness Otis retained much of the fondness for polite 
literature which characterized him in early life. He had, moreover, 
considerable taste for music and the fine arts. These qualities made 
his companionship charming to those who enjoyed his intimacy. 


‘ 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 181 


Hesitating, often embarassed, in his manner in ordinary conversation, 


. especially with strangers, he became eloquent when warmed by the 
discussion of any topic in which he took interest, and he took 


interest in a great variety of subjects besides those directly connected 
with the work of his life. 

Many warm personal friends share the grief of his family at his 
untimely death, which, as has been well said by the Surgeon-General, 
“will be deeply deplored not only by the Medical Corps of the 
Army, but by the whole medical profession at home and abroad.” 


LIST OF THE PUBLICATIONS OF G. A. OTIS, M.:D., Etc. 


Case of Pericarditis in a child of four years and seven months of age. [Re- 
ported to the Medico-Chirurgical Society of Richmond, March 1, 1853.] 
The Virginia Medical and Surgical Journal, Vol. I, 1853, p. 33. 


On Hemorrhage Jrom the Umbilicus tn new-born Infants. Same Journal, Vol. 
II, 1853, p- 49. 

A Report of a Case in which an Enlargement of the Isthmus of the Thyroid 
Body was successfully extirpated. Same Vol., p. 115. 


“On the Per-chloride of Iron in the Treatment of Aneurisms. [Remarks ap- 
pended to a translation of an article by Alalgqigne: “ De l’emploi du per- 
chlorure de fer dans le Traitement des Anéurismes.”’ L’Abeille Médicale, 
Octobre, 1853, p. 292 et seg.] Same Vol., pp. 295 and 497. 


On the Local Treatment of Erysipelas. [Abstract of remarks made in the 
Medico-Chirurgical Society of Richmond, January 17, 1854.] Same 
Journal, Vol. III, 1854, p. 13. 


Translation, with Notes, of Velpeau’s Review of the. Surgical Clinique of La 
Charité, during the Scholastic Year of 1853-4. [Translated from Le 
Moniteur des Hopitaux, 1854, p. 80rvet seg.] Same Journal, Vol. IV, 
1855, pp. 31, I11, and 321, and Vol. V, 1855, pp. 213, 298, and 378. 


Remarks and Excerpts relatingeto Variola and Vaccinia. Virginia Medical 
Journal, Vol. VII, 1856, p. 109. 
On Strangulated Hernia in Children. Same Journal, Vol. X, 1858, p. 201. 


Letter to the Surgeon General of Massachusetts on the Sanitary Condition of the 
27th Mass. Vols., from Camp Reed, near Springfield, Mass., October 5, 
861. The Boston Medical and Surgical Journal, Vol. 65, 1862, p. 204. 


Letter to the same, on the same, from Camp Springfied, near Annapolis, Ma, 
Same Vol., p. 435. 


Letter to the same, from Newbern, N. C., March 28, 1862, [giving an account of 
the participation of the regiment in the battle of Newbern, and of his 
management of the wounded.] Same Journal, Vol. 66, 1862, p. 237. 
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The Surgical portion of (pp. 1-88) Circular No. 6, War Department, Surgeon 
General's Office, November r, 1865. Reports on the extent and nature of 
the materials available for the preparation of a Medical atfd Surgical His- 
tory of the Rebellion. Printed for the Surgeon General’s Office by J. B. 
Lippincott & Co., Philadelphia, 1865, 4to., pp. 88. i>. 


Circular No. 7, War Department, Surgeon General’s Office, Washington, Suly 
1, 1867. A Report on Amputations at the Hipjoint in Military Surgery. — 


4to., pp. 87. 


Observations on some Recent Contributions to the Statistics of Excisions and 
Amputations at the Hip for Injury. The American Journal of the Med- — 
ical Sciences, Vol. LVI, July, 1868, p. 128. ae 3 


Rejoinder to a Reply to a Review of Dr. Eve's Contribution on the History 
of Hip-joint Operation. The Buffalo Medical and Surgical Journal, Vol. 
VIII, August, 1868, p. 21. 


Circular No. 2, War Department, Surgeon General’s Office, Washington, Jan- 
uary 2, 1869. A Report on Excision of the Head of the Femur for Gun- 
shot Injury. 4to., pp, 141. 


Medical and Surgical History of the War of the Rebellion, 1861-1865, Part 1, 
Vol. Il, being the First Surgical Volume. Washington, Government 
Printing Office, 1870, 4to., pp. 650. Second issue, 1875. 


Cireular No. 3, War Department, Surgeon General’s Office, Washington, Au- — 
gust 17,1871. A Report of Surgical Cases treated in the Army of the 
United States from 1865 to 1871. 4to., pp. 196. 7 


Memorandum of a Case of Re-amputation at the Hip, with Remarks on the 
Operation. The American Journal of the Medical Sciences, Vol. LXI, 
January, 1871, p. 141. 


A Report on the Plan for Transporting Wounded Soldiers by Railway in time 
of War. Washington, Surgeon General’s Office, 1875, 8vo., pp. 56. 


Description of Selected Specimens from the Surgigal Section of the Army Medical 
Museum at Washington. [International Exhibition of 1876.] Gibson 
Bros., Washington, 1876, 8vo., pp. 22. & . 


Description of the U. S. Army Medicine Transport Cart, Model of 1876, pre- 
pared in conjunction with Brevet Lieutenant Colonel D. L. Huntington, 
Assistant Surgeon U.S. A. [International Exhibition of 1876.] - Gibson 
Bros., Washington, 1876, 8vo., pp. 16. : 


Check-List of Preparations and Objects in the Section of Human Anatomy of Dae 
the U. S. Army Medical Museum. [International Exhibition of 1876.] 
Gibson Bros., Washington, 1876, pp. 135. Second edition, Gibson Bros., 
Washington, 1880, 8vo., pp. 194. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 183 


Medical and Surgical History of the War of the Rebellion, 1861-1865, Part II, 
being the Second Surgical Volume. Washington, Government Printing 
Office, 1876, 4to., pp. 1024. Second issue, 1877. 


Circular No. 9, War Department, Surgeon General’s Office, March 1, 1877. 


A Report to the Surgeon General on the Transport of Sick and Wounded 
by Pack Animals. 4to., pp. 32. . 


Report of a Board of Officers to decide on a Pattern of Ambulance Wagon for 
Army Use. [Prepared by him as recorder of the board.] Washington, 
Government Printing Office, 1878, 8vo., pp. 79. 


Contributions from the Army Medical Museum. Boston Medical and Surgical 
Journal, Vol. XCVI, March, 1877, p. 361. 


Article Surgery in Johnson’s New Universal Cyclopedia. New York, A. J. 
Johnson & Son, 1878, Vol. IV, pp. 1678-1686. 


Notes on Contributions to the Army Medical Museum by Civil Practitioners. 
Boston Medical and Surgical Journal, Vol. XCVIII, February, 1878, p. 
163. 


Recent Progress in Military Surgery. Same Vol., April, p. 531. 


Photographs of Surgical Cases and Specimens, taken at the Army Medical Mu- 
seum, with Histories of three hundred and seventy-five cases. Washington, 
Surgeon General’s Office, 1866. 1881, 8 vols., 4to. 


The next communication was by Mr. ALEXANDER GRAHAM 


Betu 


UPON A MODIFICATION OF WHEATSTONE’S MICROPHONE AND ITS 
APPLICABILITY TO RADIOPHONIC RESEARCHES. 


In August, 1880, I directed attention to the fact that thin disks 
or diaphragms of various materials become sonorous when exposed 
to the action of an intermittent beam of sunlight, and I stated my 
belief that the sounds were due to molecular disturbances produced 


in the substance composing the diaphragm.* Shortly afterwards 


Lord Raleigh undertook a mathematical investigation of the subject, 
and came to the conclusion that the audible effects were caused by 
the bending of the plates. under unequal heating.} This explana- 
tion has recently been called in question by Mr. Preece,{ who has 


* Amr. Ass. for Advancement of Science, Aug. 27, 1881. 
} Nature, Vol. XXIII, p. 274. 
f{ Roy. Soc., Mar. ro, 1881. 
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expressed the opinion that although vibrations may be produced in 
the disks by the action of the intermittent beam, such vibrations 
are not the cause of the sonorous effects observed. According to 
him the erial disturbances that produce the sound arise spontan- 
eously in the air itself by sudden expansion due to heat communi- 
cated from the diaphragm ; every increase of heat giving rise to a 
fresh pulse of air. Mr. Preece was led to discard the theoretical 


explanation of Lord Raleizh on account of the failure of experi-- 


ments undertaken to test the theory. 


He was thus forced, by the supposed insufficiency of the explan- | 


ation, to seek in some other direction the cause of the phenomenon 
observed, and, as a consequence, he adopted the ingenious hypoth- 
esis alluded to above. But the experiments which had proved 
unsuccessful in the hands of Mr. Preece were perfectly successful 
when repeated in America under better conditions of experiment, 
and the supposed necessity for another hypothesis at once vanished. 
I have shown in a recent paper read before the National Academy 
of Science,* that audible sounds result from the expansion and 
contraction of the material exposed to the beam, and that a real to 
and fro vibration of the diaphragm occurs capable of producing 
sonorous effects. It has occurred to me that Mr. Preece’s failure 
to detect with a delicate microphone the sonorous vibrations that 
were so easily observed in our experiments, might be explained 
upon the supposition that he had employed the ordinary form of 
Hughes’ microphone shown in Fig. 1, and that the vibrating area 
was confined to the central portion of the disk. Under such cir- 
cumstances it might easily happen that both the portions (A B) of 
the microphone might touch portions of the diaphragm which were 
practically at rest. It would, of course, be interesting to ascertain 
whether any such localization of the vibration as that supposed 
really occured, and I have great pleasure in showing to you to-night 
the apparatus by means of which this point has been investigated. 
[See Fig. 2.] 

The instrument is a modification of the form of microphone 
devised in 1827 by the late Sir Charles Wheatstone, and it consists 
essentially of a stiff wire, (A,) one end of which is rigidly attached 
to the centre of a metallic diaphragm (B.) In Wheatstone’s origi- 


nal arrangement, the diaphragm was placed directly against the ear 


* April 21, 1881. 
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and the free extremity of the wire was rested against some sounding 
body, like a watch. In the present arrangement the diaphragm 
is clamped at the circumference like a telephone-diaphragm, and 
the sounds are conveyed to the ear through a rubber hearing-tube 
(C.) The wire passes through the perforated handle (D,) and is 
exposed only at the extremity. When the point (A) was rested 
against the centre of a diaphragm, upon which was focussed an 
intermittent beam of sunlight, a clear musical tone was perceived 
by applying the ear to the hearing-tube (C.) The surface of the 
diaphragm was then explored with the point of the microphone, 
and sounds were obtained in all parts of the illuminated area, and 
in the corresponding area on the other side of the diaphragm. 
Outside of this area on both sides of the diaphragm the sounds 
became weaker and weaker until at a certain distance from the. 
centre they could no longer be perceived. 

At the points where one would naturally place the supports of a 
Hughes’ microphone [see Fig. 1,] no sound was observed. We 
were also unable to detect any audible effects when the point.of the 
microphone was rested against the support to which the diaphragm 
was attached. The negative results obtained in Europe by Mr. 
Preece may, therefore, be reconciled with the positive results ob- 
tained in America by Mr. Tainter and myself. A still more curious 
demonstration of localization of vibration occurred in the case of a 
large metallic mass. An intermittent beam of sunlight was focus- 
sed upon a brass weight (1 kilogram,) and the surface of the 
weight was then explored with the microphone shown in Fig. 2. 
A feeble but distinct sound was heard upon touching the surface 
within the illuminated area, and for a short distance outside, but 
not in other parts. 

In this experiment, as in the case of the thin diaphragm, abso- 
lute contact between the point of the microphone, and the surface 
explored was necessary in order to obtain audible effects. Now, I 
do not mean to deny that sound waves may be originated in the 
manner suggested by Mr. Preece, but I think that our experiments 
have demonstrated that the kind of action described by Lord Ra- 
leigh actually occurs and that it is sufficient to account for the 
audible effects observed. 
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The next communication was by Mr. J. M. Toner on 
EARTH VIBRATIONS AT NIAGARA FALLS. 


In June, 1874, the speaker, in company with Dr. J. D. Jackson, 
of Kentucky, visited the Clifton House on the Canada side of 
Niagara. On the night of his arrival he was kept awake by the 
illness of his companion, and his attention was drawn to the fre- 
quent rattling of the doors and windows of his room. He was 
first led to suppose, while speculating upon the cause, that the vi- 


bration might be due to pulsations in the air produced by the falling 


water ; but upon further reflection concluded that it could not be 
satisfactorily explained in that way, as it continued independently 
of the direction of the wind. On the following day he made it the 
subject of conversation with others, but no one seemed to agree with 
him. He had occasion, however, to note when his chair was tilted 


back against the stone wall of the house that a tremulous motion, or — 


grating was perceptible. At the time this tremor was a novelty to 
him, but subsequently he had met with allusions to it by several 


writers. He was led to the following explanation, viz: that the - 


fall of such a large body of water through so great a vertical dis- 
tance, must necessarily impart vibrations to the massive rocks 
which form the trough of the river above and below the falls, and 


that these vibrations are transmitted through the earth itself. To 


test this theory, he made on the next day the following experiments: 
A large carving dish holding water was placed on the rock between 
the falls and the hotel. Upon the water was poured some sweet 
oil, and it was seen that wave-rings appeared on the surface of the 
water. These rings were made more distinct by placing a mirror so 
as to view them by reflection. No rhythm was detected in these vi- 
brations. The dish was placed in many localities, more than thirty 
in number, and at varying distances from the falls. Waves were ob- 
served in it from the Burning Spring above the falls, and as far as 
half a mile below the small suspension bridge. They were also 
noted on the steps of the little Episcopal Church, a mile west of 
the Hotel on the Canada side. Similar results were obtained on 
the American side. 


At the conclusion of Mr. Toner’s remarks the Society adjourned 
to October 8th. : 
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CONSTITUTION, STANDING RULES, 


LIST OF OFFICERS AND MEMBERS 


THE PHILOSOPHICAL SOCIETY 


WASHINGTON. 


CONSTITUTION 


or 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON. 


ARLICLE I. The name of this Society shall be THz PuHrILosopHican 
Socirty oF WASHINGTON. 


ARTICLE II. The officers of the Society shall be a President, four Vice- 
Presidents, a Treasurer, and two Secretaries. 


ArTICLE III. There shall be a General Committee, consisting of the 
officers of the Society and nine other members. 


ARTICLE IV. The officers of the Society and the other members of the 
General Committee shall be elected annually by ballot; they shall hold 
office until their successors are elected, and shall have power to fill 
vacancies. 


ARTICLE V. It shall be the duty of the General Committee to make 
rules for the government of the Society, and to transact all its business. 


ARTICLE VI. This constitution shall not be amended except by a three- 
fourths vote of those present at an annual meeting for the election of 
officers, and after notice of the proposed change shall have been given in 
writing at a stated meeting of the Society at least four weeks previously. 


EE 
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FOR THE GOVERNMENT OF THE 
PHILOSOPHICAL SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


1. The Stated Meetings of the Society shall be held at 8 o’clock 
P. M. on every alternate Saturday ; the place of meeting to be desig- 
nated by the General Committee. 


2. Notice of the time and place of meeting shall be sent to each 
member by one of the Secretaries. 

When necessary, Special Meetings may be called by the Presi- 
dent. 


3. The Annual Meeting for the election of officers shall be the 
last stated meeting in the month of December. 

The order of proceedings (which shall be announced by the 
Chair) shall be as follows : 

First, the reading of the minutes of the last Annual Meeting. 

Second, the presentation of the annual reports of the Secreta- 
ries, including the announcement of the names of members elected 
since the last annual meeting. 

Third, the presentation of the annual report of the Treasurer. 

Fourth, the announcement of the names of members who having 
complied with Section 12 of the Standing Rules, are entitled to vote 
on the election of officers. 

Fifth, the election of President. 

Sixth, the election of four Vice-Presidents. 

Seventh, the election of Treasurer. 

Highth, the election of two Secretaries. 

Ninth, the election of nine members of the General Committee. 

Tenth, the consideration of Amendments to the Constitution of 
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the Society, if any such shall have been proposed in accordance 
with Article VI of the Constitution. . 
Eleventh, the reading of the rough minutes of the meeting. 


4, Elections of officers are to be held as follows: 

In each case nominations shall be made by means of an informal 
ballot, the result of which shall be announced by the Secretary ; 
after which the first formal ballot shall be taken. 

In the ballot for Vice-Presidents, Secretaries, and Members of the 
General Commitiee, each voter shall write on one ballot as many 
names as there are officers to be elected, viz., four on the first ballot 
for Vice-Presidents, two on the first for Secretaries, and nine on the 
first for Members of the General Committee; and on each subse- 
quent ballot as many names as there are persons yet to be elected ; 
and those persons who receive a majority of the votes cast shall be 
declared elected. 

If in any case the informal ballot result in giving a majority for 
any one, it may be declared formal by a majority vote. 


5. The Stated Meetings, with the exception of the annual meet- 
ing, shall be devoted to the consideration and discussion of scientific 
subjects. 

The Stated Meeting next preceding the Annual Meeting shall be 
set apart for the delivery of the President’s Annual Address. 


6. Sections representing special branches of science may be 
formed by the General Committee upon the written recommenda- 
tion of twenty members of the Society. 


7. Persons interested in science, who are not residents of the Dis- 
trict of Columbia, may be present at any meeting of the Society, 
except the annual meeting, upon invitation of a member. 


8. Similar invitations to residents of the District of Columbia, 
not members of the Society, must be submitted through one of the 
Secretaries to the General Committee for approval. 


9. Invitations to attend during three months the meetings of the 
Society and participate in the discussion of papers, may, by a vote 
of mine members of the General Committee, be issued to persons 
nominated by two members. 
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10. Communications intended for publication under the auspices of 
the Society shall be submitted in writing to the General Committee 
for approval. 


11. New members may be proposed in writing by three members 
of the Society for election by the General Committee: but no per- 
son shall be admitted to the privileges of membership unless he 
signifies his acceptance thereof in writing within two months after 
notification of his election. 


12. Each member shall pay annually to the Treasurer the sum 
of five dollars, and no member whose dues are unpaid shall vote at 
the annual meeting for the election of officers, or be entitled to a 
copy of the Bulletin. 

In the absence of the Treasurer, the Secretary is authorized to 
receive the dues of members. 

The names of those two years in arrears shall be dropped from 
the list of members. 

Notice of resignation of membership shall be given in writing 
to the General Committee through the President or one of the Sec- 
retaries. 


13. The fiscal year shall terminate with the Annual Meeting. 


14. Members who are absent from the District of Columbia for 
more than twelve months may be excused from payment of the 
annual assessments, in which case their names shall be dropped’ 
from the list of members. They can, however, resume their mem- 
bership by giving notice to the President of their wish to do so. 


15. Any member not in arrears may, by the payment of one 
hundred dollars at any one time, become a life member, and be 
relieved from all further annual dues and other assessments. 

All moneys received:in payment of life membership shall be 
invested as portions of a permanent fund, which shall be directed 
solely to the furtherance of such special scientific work as may be 
ordered by the General Committee. 


SAN DENG. ULES 


OF THE 


GENERAL COMMITTEE OF THE PHILOSOPHICAL 
SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


1. The President, Vice-Presidents, and Secretaries of the Society 
shall hold like offices in the General Committee. 


2. The President shall have power to call special meetings of the 
Committee, and to appoint Sub-Committees. 


3. The Sub-Coramittees shall prepare business for the General 
Committee, and perform such other duties as may be entrusted to 
them. 


4. There shall be two Standing Sub-Committees; one on Com- 
munications for the Stated Meetings of the Society, and another on 
Publications. 


5. The General Committee shall meet at half-past seven o’clock 
on the evening of each Stated Meeting, and by adjournment at 
other times. 


6. For all purposes except for the amendment of the Standing 
Rules of the Committee or of the Society, and the election of 
members, six members of the Committee shall constitute a quorum. 


7. The names of proposed new members recommended in con- 
formity with Section 11 of the Standing Rules of the Society, may 
be presented at any meeting of the General Committee, but shall 
lie over for at least four weeks before final action, and the concur- 
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rence of twelve members. of the Committee shall be necessary to 
election. , 

The Secretary of the General Committee shall keep a chronologi- 
cal register of the elections and acceptances of members. 


8. These Standing Rules, and those for the government of the 
Society, shall be modified only with the consent of a majority of 
the members of the General Committee. 
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FOR THE 


Popo rCatTion OF THE BULLETIN 


OF THE 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


JANUARY, 1881. 


1. The President’s annual address shall be published in full. 


2. The annual reports of the Secretaries and of the Treasurer 
shall be published in full. 


_ 3. When directed by the General Committee, any communication 
may be published in full. 


4. Abstracts of papers and remarks on the same will be pub- 
lished, when presented to the Secretary by the author in writing 
within two weeks of the evening of their delivery, and approved by 
the Committee on Publications. Brief abstracts prepared by one 
of the Secretaries and approved by the Committee on Publications 

may also be published. 


5. Communications which have been published elsewhere, so as 
to be generally accessible, will appear in the Bulletin by title only, 
but with a reference to the place of publication, if made known in 
season to the Committee on Publications. 


Nore. The attention of members to the above rules is specially requested, 
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ELECTED DECEMBER 17, 1881. 
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Vice Presidents ____-- J. K. Barnes, J. E. HILGArD, 
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STANDING COMMITTEES. 


On Communications ¢ 
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On Publications 
T. N. GILL, Chaityvyman. CLEVELAND ABBE, S. F. BAIRD,* MARCUS BAKER. 
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203D MEETING. OctToBER 8, 1881. 


The Society, in accordance with the notice of adjournment at its 
last June meeting, resumed its sessions. 


The President (Mr. J. J. Woopwarp) in the Chair. 


Thirty-eight members present. 
Mr. G. K. GinBert read a communication on 


THE QUATERNARY CLIMATE OF THE GREAT BASIN. 


The matters contained in this communication were a summary of 
certain chapters which will appear from the pen of Mr. Gilbert in 
the Second Annual Report of the Director of the United States 
Geological Survey now in press. The observations of which the 
communication was a resume were made in his capacity of Geologist 
in charge of the Exploration of the Utah Division. 

Remarks were made on Mr. Gilbert’s communication by Mr. 
THOMAS ANTISELL. 


Mr. E. B. Exuiort also made a communication on 
ACCRUED INTEREST ON GOVERNMENT SECUTITIES. 


Mr. W. B. Taytor exhibited to the Society a photographic print 


- from a single negative including about 140 degrees of panorama. 


The ordinary camera does not usually comprise more than about 


60 degrees, and requires as a necessary condition of good definition 
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perfect stability of the lens and the plate. In the present case, an 
inspection of the two houses presented in the rural view, (especially 
of the longer one near the middle of the picture,) with the curved 
road winding between them to the right, shows that a revolving 
camera was employed; the long sensitive plate having evidently 
been simultaneously moved transversely in the reverse direction to 
that of the objective. This perfect co-ordination of the revolving 
and sliding movements could be obtained by a mechanical gearing; 
and the extended landscape be thus successively impressed upon 
advancing portions of the plate—probably through a vertical slit 
in a diaphragm immediately in front of the plate. That the core- 


lation of movement has been very perfect is evidenced by the 


admirable precision of every detail in the photograph. It will be 
observed that the three men standing in different parts of the field 
of view are one and the same individual, who has had time to pass 
behind the instrument, and to twice take a new position in advance 
of the moving camera. By bending the long card into a concave 
are somewhat more than the third of a cylinder, and placing the 
eye at the axis of curvature, it will be seen that the various slight 
distortions of perspective (particularly in the houses) are com- 
pletely corrected. 


Mr. J. M. Toner exhibited, apropos to the approaching centen- 


nial of the surrender of Cornwallis at Yorktown, certain well pre- 


served specimens of coins and medals of national historic interest, 


viz: 

(1.) Bronze copy of medal given to Washington on the evacua- 
tion of Boston. 

(2.) A bronze copy of a medal of Lafayette. 

(3.) A bronze copy of a medal of Columbus. 

(4.) A very fine half dollar of 1785. 

(5.) A very fine Washington cent of 1791. 
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204TH MEETING. OcToBER 22, 1881. 
The President in the Chair. 


Forty members present. 


Pes 
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Mr. A. B. Jonson presented the following communication on 


RECENT INVESTIGATIONS BY THE LIGHT-HOUSE BOARD ON THE 
ANOMALIES OF SOUND FROM FOG SIGNALS. 


Among our erroneous popular notions is one which occasionally 
brings practical men, even ship-masters, to grief. It is the idea 
that sound is always heard in all directions from its source accord- 
ing to its intensity or force, and according to the distance of the 
hearer from it. Instances of this fallacy have accumulated, and 
they are emphasized by shipwrecks caused by the insistance of 
mariners on the infallibility of their ears, who have accepted un- 
questioned the guidance of sound signals during fog as they have 
that of light-houses during clear weather. The fact is, audition is 
subject to aberrations, and under circumstances where little ex- 
pected. We have learned by sad experience that implicit reliance 
on sound signals may, as it has, lead to danger if not to death. 

The wreck of the steamer Rhode Island, on Bonnet Point in 
Narragansett Bay, which happened on November 6, 1880, when a 


‘million dollars in property was lost, was caused, it was said, by the 


failure of the fog-signal on Beaver Tail Point to sound at that 
time. Thereupon the Light-House Board, which has charge of the 
sixty and more fog-signals on our coasts, made an investigation 
which showed that the fog-signal was in full operation when the 
wreck took place; but it also brought out the fact, that while there 
was no lack in the volume of the sound emitted by the signal, there 
was often a decided lack in the audition of that sound, so much so 
that it would not be heard at the intensity expected, nor at the 
place expected; indeed it would be heard faintly where it ought to 
be heard loudly, and loudly where it ought to be heard faintly ; that 
it could not be heard at all at some points, and then further away 
it could be heard better than near by; that it could be heard and 
Jost and heard and lost again, all within reasonable ear shot, and 
all this while the signal was in full blast and sounding continu- 


‘ously. 


The following table, A, will give the results obtained by the of- 
ficer of the navy who investigated these HO and reported 
to the Light-House Board: 
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TABLE A. 


Observations on Beaver Tail Fog-Signal, Rhode Island, made on November 16, 
1880, from a sail-boat, Thermometer at beginning 58°, ending 67°; Wind 
moderate from the West ; Weather clear and cold, with a bright sun. Time, 
beginning 11.15 A. M. 
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house landing, the fog-signal was to sound for a given time, and to 
commence when the steamer had reached a given point, half a mile 
distant. When that point was reached, we could see by the steam- 
puffs coming from the ’scape pipe, that the signal was being blown ; 


_ but we could not hear its sound; nor did we, as we continued on 


our course, running away from the light station for the next five 
minutes. When near to Whale Rock, less than a mile and a half 
distant from the signal, the steamer was stopped, silence was ordered 
fore and aft, and we all listened intently. The expert naval officers 
thought they heard a trace of the fog-signal, but my untrained ears 
failed to differentiate it from the moan of the whistling buoy close 
tous. Yet the blasts of the ten-inch steam whistle, for which we 
were listening, can often be heard at a distance of ten miles. 

Soon after, I had another opportunity to further observe the 
operations of this signal. We left Narragansett Pier, R. I, on 
Aug. 6, 1881, at 4 P. M., in a dense fog, with a strong breeze from 
the W.S. W., and a heavy chop sea. We wished to ascertain how 
far the Beaver Tail fog-signal could be heard dead to windward 
and in the heaviest of fogs. At Whale Rock, one and one-third 
miles from it, we-did not hear a trace of it. Then the steamer was 
headed directly for Beaver Tail Point, and we ran slowly for it by 
compass, until the pilot stopped the steamer, declaring we were 
almost aboard of the signal itself. Every one strained his ears to 
hear the signal but without success ; and we had begun to doubt of 
our position when, the fog lifting slightly, we saw the breakers in 
altogether too close proximity for comfort. We passed the point as 
closely as was safe; and, when abreast of it and at right angles 
with the direction of the wind, the sound of the fog-signal broke on 
us suddenly and with its full power. We then ran down the wind 
to Newport, and carried the sound with us all the way. The fog 
continuing during the next day, the signal kept up its sound, and 
we heard it distinctly and continuously at our wharf, though five 
miles distant. 


On the night of May 12, 1881, about midnight, the Galatea, a 
propeller of over 1500. tons burden, with a full load of passengers 


_and freight, bound through Long Island Sound from Providence 
_ to New York, grounded in a dead calm and a dense fog on Little 


Gull Island, about one-eighth of a mile from and behind the fog- 
signal, and got off two days later without damage to herself or loss 
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of life or freight. It was as usual alleged that the fog-signal, a 
_ steam siren, at Little Gull Light, was not in operation at the time 
of the accident, and the Light-House Board, also, as usual, imme- 
diately ordered an investigation. This was made by the Assistant 
Inspector of the Light-House District, a naval officer, who reported 
that after taking the sworn evidence of the light-keepers at Little 
Gull and the other light-stations within hearing distance, of other 
Government officers who were, for the time being,so located that 
they might have had knowledge of the facts, and of the officers of 
vessels that were within ear shot, including those of the Galatea, 
he reached the conclusion that the fog-signal was sounding at the 
time of the accident; and that, although the fog-signal was heard 
at Mystic, fifteen miles distant in another direction, and although 
it was heard on a steam tug a mile beyond the Galatea; that it was 


heard faintly, if at all, on that vessel; and if heard at all, was so. 


heard as to be misleading, though the Galatea was but one-eighth 
of a mile from the source of the sound. 

‘This report is in itself full of interest. It appears that this 
officer spent several days steaming around Little Gull, while the 
fog-signal was in full blast, in various kinds of weather, and that 
he found the aberrations in audition here were as numerous and 
even more eccentric than those before mentioned as experienced at 
Beaver Tail. The results of his observations are given in Tables B 
and C; and in each, case the condition of the atmosphere as to 
humidity, pressure, temperature and motion are shown, as is also 
the then tidal condition. 


TABLE B. 


Fog Signal Tests at Little Gull Island, Long Island Sound, Fuly rr, 1881. 
Time 10 A.M. Wind, N.N.E., force 2. Barometer, 29.77; Thermom- 
eter, 61. Weather at commencement, dark, overcast with squalls of Scotch mist 
from N.N.E. It began to clear at 11.30 A.M. 
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About 14 mile from last station. 


About 4 mile from last station. 
About % mile from last station. 
Changed course and ran a little S. of W. 


About % mile from last station. 


Changed course. 
Faint murmur. 
Changed course. 


Almost west of fog-signal. 
Changed course. 
Stood N. E.; sound gradually increasing. 


Changed course. 


Lost the sound. 


Bartletts Reef light-ship; wheels stopped and 
no sound. 
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TABLE C. 


Otservations at Little Gull Island, Long Island Sound, Fuly 15, 1881, com- 


mencing at 6.30 A. M. Thermometer, 59° Fahr. Barometer, 29.80. Wind, 


W.N.W., force 3, hauling to the westward and increasing gradually. 
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On August 3d, I had an opportunity to hear this fog-signal myself, 
and to note its audibility. The wind was from the south and very 
light; the air was damp, smoky, hazy, and, as the sailors say, hung 
low; the barometer stood at 29-90; the tide was about flood. Our 
steamer was run for six miles jn the axis of the siren’s trumpet, 
which was sounded for our benefit at its full force, Note was made 
every third minute in a seale of ten of the intensity of the sound, 


and it was found that the audition decreased normally with the 


distance for the first two miles; at 2+ miles it had fallen off one- 
half; at 3 miles it had fallen to one-tenth its power; at 34 miles 
away we could hear but a faint murmur, and when 4 miles distant, 
we had lost it completely ; and yet there seemed to be no reason 
why we should not have heard it clearly at three times that distance. 

The next morning was calm, but heavy with white fog; yet we 
heard the Little Gull siren distinctly though it was 10+ miles off, as 
we lay at our dock in New London. The steamer ran out of the 
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harbor, but was compelled to anchor so thick was the fog ; yet we 
heard Little Gull though 73 miles off, at a force of 6 in the scale of 
ten, and the sound was so clear cut and distinct that we could dif- 
ferentiate it from the siren at the New London light, which was 
much nearer to us. The steamer worked round to inspect the 
neighboring lights, and we heard the Little Gull siren when at 
North Dumpling light station, 7 miles off, at a force of 6; at 
Morgan’s Point Light, 10 miles off, at a force of 5, and we contin- 
ued to hear it at an intensity of from 5 to 6 as we worked around 
among the other lights, within a compass of 10 miles, till the fog 
brokeand the siren ceased. 
Opportunity soon occurred for making more critical experiments. 
-On a fine day we ran out to Little Gull, had the siren started under 
full steam, and then, following out a pre-arranged program, ran 
round Little Gull Island in such way, as to describe a rectangle of 
about 8 by 10 miles, its longest side running nearly north and 
south. No fixed rate of speed was maintained, but the steamer 
slowed, backed, or stopped, as was necessary. The atmosphere was 
what the sailors call lumpy, and Prof. Tyndall calls non-homo- 
geneous. Prof. Henry, when writing of a like condition, said: 
*« As the heat of the sun increases during the first part of the day, 
the temperature of the land rises above that of the sea, and this 
excess of the temperature produces upward currents of air, disturbing 
_ the general flow of wind, both at the surface of the sea and at an 
elevation above.” Observations were made and noted in a scale of 
ten, of the force or intensity of the signal’s sound as it reached us 
at the end of each minute. The following Table D shows a sufficient 
number of the results for our purposes, taken from the tabulated 
schedule of our notes. The table also shows the condition of the 
atmosphere during our observations. 


*L. H. Board’s Rep. for 1875, page 116. 
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TaBLE D. - 


Observations at Little Gull Island, Long fsland Sound, August 9, 1881, com- 
mencing at 10 A. M. Thermometer—Dry Bulb, 73°.09, Wet Bulb, 73° 
Fahr. Barometer,29.77_ Wind, S.W., force, 3. Cir. Strat. Clouds about 
the horizon. 
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At 4 P. M. two of us went in a row boat to Little Gull from the 


steamer which lay to her anchor half a mile off, and verified the 


fact that the fog-signal had been in full operation during the time 


of our observations by the report of the steamer’s mate, who had 


been left there for that purpose. It then occurred to us to investi- 
gate still more closely what appeared to be a space—a circle of 
silence—in which we had, during the experiments of the morning, 
failed to hear the signal. After having had the siren put in full 
operation again, we pulled toward the nearer end of Great Gull 
Island, the siren sounding meantime with earsplitting force. When 
about 600 yards away we suddenly lost the sound as completely as 
if the signal had stopped. Pulling toward the steamer, not more 
than 200 “ia we reached a position at right angles with the axis 
of the siren’s trumpet when we suddenly heard the sound “Again at 
its full force. Thus, in pulling 500 yards, we passed from com- 


plete audition of the signal to absolute inaudition; and then we ~ 


passed back again to complete audition by hte 200 yards in 
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another direction. All this took place within half an hour in open 
water, always in full view of the signal station, and without any 
visible obstacle being interposed or removed. 

While on the island we learned that one of the light-house 
keepers, who had been on leave, had just returned from Sag Har- 
bor, twenty miles away to the southeast. He had failed to hear the 
signal at all, until opposite the eastern end of Great Gull Island, 
and until he was within half a mile of the siren which was in full 
operation. 

On the next morning our steamer anchored about a mile north 
of Little Gull; the wind was light, the air was clear, and the day 
was warm and beautiful. As it had been preceded by a warm 
night the atmosphere was homogeneous, and it was expected that 
we should have a day of normal audition and barren of curious 
phenomena. After the siren had commenced its noise we ran down 
to a point within half a mile of the light-house, and then steamed 
for Plum Island, running a little south of east for six miles, when 


“we returned as nearly as might be on our own track. The results 


were curious. We lost half the force of the sound when within a 
quarter of a mile of the siren; a moment later we had lost four- 
fifths of it. Running another half mile we were off the middle of 
Great Gull Island, and the sound had increased to a force of four; 
in five minutes more it had dropped to three; from that on, until 
we reached the end of our six mile run, it gradually weakened, 
and it had dropped to a force of two when we turned and ran 
back to our anchorage. It is particularly curious that the sound 
had the same intensity at three-sixteenths of a mile from its 
source, and at six whole miles from that point, while it varied 
from two to ten in a scale of ten between those points. The results 
of the trip are more fully and exactly given in Table E. 

Thinking that possibly this peculiarity might have been induced 
by those differences of temperature in the strata of the atmosphere 
suggested by Dr. Tyndall as probable cause for such phenomena, 


’ effort was made to ascertain something of these differences by send- 


ing a thermometer to the upper air. In the course of the afternoon 


_we made a kite some six feet high, attached to it a self-registering 


thermometer, and after a number of trials succeeded in getting it 
up about five hundred feet, and in hauling it safely in again after 
it had been up over an hour. The thermometer had a wet bulb, 
and beside was protected from the direct rays of the sun; but it 
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registered only half a degree more of heat at its highest point than 
it had done in the pilot-house. The course the kite took showed 
no difference between the air currents alow and aloft. 


TABLE E. 


Observations at Little Gull Island, Long Island Sound, August 10, 1881, com- 
mencing at 10:30 A. M. Dry Bulb Thermometer, 76°, Wet Bulb, 75°. 
Barometer, 29.40. Wind, W. by N., force 3, and steady throughout. Day 
clear and beautiful. 


cS a8 ies & mo fia i 3 
: z As,. 58 : E Atigye 55 
a1; 3 ageae. | 8™ Bal ora egs3 | oe 
ene 2 Setar 5 ae S og —S 
os d Ho. & ao o§ 3 sis & 52 
HS 3.2 Sso2 =e ate Se ieee 2S 
Z 2 ae soHS Do Sa = S65 Qn 
ae) oO teicote =) a 2 oO 8s T+ S 
es w So°s8 oe ES g 5.0 48 ie 
= = Bea EE 3 2 ae aa 
a qo | a 
h. m. é h. m. 
I 10 36 1; 10 7 10 59 27; 2 to 3 
2 10 40 oF se) 8 ity 0}7/ 24 2to3 
3 10 44 o} 5 9 TT 29 : ics 2to3 
4 10 45 Ors 2 fe) II 45 Sas 2 to 3 
5 10 49 OF 4 II Ling2 54 2 
6 10 53 ti 3 12 12 02 6 2 


The Light House Board has known from the first that aberra- 
tions in audibility might occur near any fog-signal. When the 
fog-trumpet was set up at Beaver Tail Point in 1856, the Naval 
Secretary of the Board, then Lieutenant, now Rear Admiral Jen- 
kins, U. 8. N., in company with Mr. Daboll, its inventor, found, in 
returning to Newport, that they lost the sound of the signal be- 
tween Beaver Tail and Fort Adams, and recovered it again between 
the Fort and Newport, as did later observers, and that this failure 
to hear it did not result from any failure of the signal to operate. 

The Board’s publications show that Prof. Henry, its scientifie ad- 
viser, had the subject for many years continuously under advise- 
ment, and that between 1865 and 1878, many experiments were 
made, and various reports on them were submitted to the Board, as 
to the use and value of its several kinds of fog-signals. In 1870 
the Board directed General Duane, of the U. S. Engineers, then 
and still in its service, to make a series of experiments to ascertain 
the comparative value of its different signals. In his report the 


General said, speaking of the steam fog-signals on the coast of — 


Maine: 
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*« There are six steam fog-whistles on the coast of Maine; there have been 
frequently heard at a distance of twenty miles, and as frequently cannot be heard 
at the distance of two miles, and this with no perceptible difference in the state 
of the atmosphere. 

“The signal is often heard at a great distance in one direction, while in an- 
other it will be scarcely audible at the distance of a mile. This is not the effect 
of wind, as the signal is frequently heard much farther against the wind than 
with it; for example, the whistle on Cape Elizabeth can always be distinctly 


_ heard in Portland, a distance of nine miles, during a heavy northeast snow-storm 


the wind blowing a gale directly from Portland toward the whistle.” 


“The most perplexing difficulty, however, arises from the fact that the signal 
often appears to be surrounded by a belt, varying in radius from one to one and 
‘a half miles, from which the sound appears to be entirely absent. Thus, in mov- 
ing directly from a station, the sound is audible for the distance of a mile, is then 
lost for about the same distance, after which it is again distinctly heard for a long 
time. This action is common to all ear-signals, and has been at times observed at 
all the stations, at one of which the signal is situated on a bare rock twenty miles 
from the main land, with no surrounding objects to affect the sound.” 


Prof. Henry, in considering the results of Gen. Duane’s experi- 
ments, and his own, some of which were made in company with Sir 
Fred’k Arrow and Capt. Webb, H. B. M. Navy, both of the British 
Light-House Establishment, who were sent here to study and report 
on our fog-signal system, formulated these abnormal phenomena. 
He said they consisted of: 

“1, The audibility of a sound at a distance and its inaudibility nearer the 
source of sound. 


“2, The inaudibility of a sound at a given distance in one direction, while a 


’ lesser sound is heard at the same distance in another direction. 


* 3. The audibility at one time at a distance of several miles, while at another 
the sound cannot be heard at more than a fifth of the same distance. 

“4. While the sound is generally heard further with the wind than against it, 
in some instances the reverse is the case. 


“5. The sudden loss of a sound in passing from one locality to another in the 
Same vicinity, the distance from the source of sound being the same.”’ + 


These experiments were not confined to our own shores. Dr. 
Tyndall, the well known English physicist, who stands in the same 


relation to the British Light-House Establishment that Prof. Henry 


did to our own, writes thus: 


* Annual Rep’t L. H. Board 1874, pp. 99-100. 
+L. H. B. Annual Rep. 1875, page 106. 
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With a view to the protection of life and property at sea, yn the years 1873 
and 1874, this subject received an exhaustive examination, observational and ex- 
perimental. The investigation was conducted at the expense of the Government, 
and under the auspices of the Elder Brethren of the Trinity House [the goveen- 
ing body of the British Light-House Establishment. | 

“The most conflicting results were at first obtained. On the 19th of May, 
1873, the sound range was 314 miles; on the 2oth it was 5% miles; on the 2d 
of June 6 miles; on the 3d more than 9 miles; on the roth 9 miles; on the 
25th 6 miles; on the 26th 9% miles; on the Ist of July 123 miles; on the 2d _ 
4 miles, while on the 3d, with.a clear, calm atmosphere and smooth sea, it was 
less than 3 miles.” * 


The officer who made the reports, as to the fog-signals at Beaver 
Tail and Little Gull, after the accidents to the steamers Rhode 
Island and Galatea heretofore mentioned, was the Assistant Inspector 
of the Third Light-House District, Lieut. Comd’r F. E. Chadwick, 
U.S. N.; and it was he who had charge of the Light-House steamer 
while the foregoing observations were being made, after Capt. George 
Brown, U.S. N., the Inspector—to whom I am indebted for many 
courtesies on this trip—was called elsewhere by other official duties, 
Mr. Chadwick brought to this work an unbiased mind, trained in. 
the severest schools of scientific investigation. His object in all his 
experiments was simply to ascertain the exact truth for practical 
official purposes. He had not proposed, even to himself, to make 
any generalizations from his observations. But he kindly answered 
certain of my questions as to the opinions which had forced them- 
selves upon him, and his answers are here set down for the con- 
sideration of those who use these fog-signals overmuch as a guide 
for their ships. 

“Tt seems to me”’ he said “that navigators should understand that when at- 
tempting to pick up a fog-signal attention must be given to the direction of the 
wind, and that if they are to windward, (in a moderate breeze,) the chances are 
very largely against hearing it, unless close to; that there is nearly always a sector 
of about 120° to windward of the signal in which it either cannot be heard at all, - 
or in which it is but faintly heard. Thus, with the wind E. S. E., so long as 
they are bearing from the signal between N. E. and South, there is a large 
chance that the signal will not be audible until it is very close. 

« As they bring the signal to bear at right angles with the wind, the sound will 
almost certainly in the case of light wind increase, and it will soon assume its 
normal volume—being heard almost without fail in the leeward semicircle. 

“‘ Fog, to my mind, and so far as my experience goes, is not a factor of any con- 
sequence whatever in the question of sound, Signals may be heard at great dis- 


*Sound, by Tyndall, 3d Edition English, page 324. 
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tances through the densest fogs, which may be totally inaudible in the same 
directions and at the same distances in the clearest atmosphere. It is not meant 
by this last statement that the fog may assist the sound; as at another time the 
signal may be absolutely inaudible in a fog of like density, where it had before 
been clearly heard. That fog has no great effect can easily be understood when 
it is known, (as it certainly is known by observers,) that even snow does not 
deaden sound—there being no condition of the atmosphere so favorable for the 
far reaching of sound signals as is that of a heavy N. E. snow storm, due sup- 
posably to the homogeneity produced by the falling snow. 

“<It seems to be well established by numerous observations that on our own north- 
ern Atlantic coasts the best possible circumstances for hearing a fog-signal are 
in a northeast snow storm, and, so far as these observations have extended, they 
seem to point to the extraordinary conclusion that they are best heard with the 
observer to windward of the signal; and that in light winds the signal is best 
heard down the wind, or at right angles with the wind. 

“‘ The worst conditions for hearing sound seem to be found in the atmosphere 
of a clear, frosty morning on which a warm sun has risen and has been shining 
for two or three hours. 

' “The curve of audibility in a light or moderate breeze, in general, is similar 
to that plotted by Prof. Henry, as in the accompanying diagram. 


Wind. 
Witii——> | @ Sound. 


“T think it is established that there are two great causes for these phenomena, 
non homogeneity of the atmosphere, and the movement of the wind; how this 
latter acts no one can say. The theory of retardation of the lower strata of the 
atmosphere near the earth’s surface, as advanced by Prof. Stokes, of England,* 
seems good for moderate winds, but it hardly holds in cases where the siren is 
heard from eighteen to twenty miles to windward during N, E. gales.”’ 


While the mariner may usually expect to hear the sound of the 
average fog-signal normally as to force and place, he should be pre- 
pared for occasional aberrations in audition. It is impossible at 
this point in the investigatious which are still in progress, to say 
when, where or how the phenomena will occur. But certain sug- 
gestions present themselves even now as worthy of consideration. 

It seems that the mariner should, in order to pick up the sound of 
the fog-signal most quickly when approaching it from the wind- 

*See Henry on Sound, p. 533; or, Sm. Rept., 1878, p. 533; or, L.-H. B. Rept. for 1875, p. 


120, See Henry on Sound, p. 512, and Taylor in Am. Jour. Sci., 3d series, XI, p. 100; 
also, Rept. Brit. Assoc., XXIV, 2d part, p. 27. 
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ward, go aloft; and that, when approaching it from the leeward, 
the nearer he can get to the surface of the water the sooner he will 
hear the sound. 


It also appears that there are some things the mariner should not 
do. 


He should place no negative dependence on the fog-signal; that 
is, he should not assume that he is out of hearing distance because 
he fails to hear its sound. 


He should not assume that, because he hears a fog-signal faintly, 
he is at a great distance from it. 


Neither should he assume that he is near to it because he hears 
the sound plainly. 


He should not assume that he has reached a given point on his 
course because he hears the fog-signal at the same intensity that he 
did when formerly at that point. 


Neither should he assume that he has not reached this point 
because he fails to hear the fog-signal as loudly as before, or because 
he does not hear it at all. 


He should not assume that the fog-signal has ceased sounding be- 
cause he fails to hear it even when within easy earshot. 


He should not assume that the aberrations of audibility which 
pertain to any one fog-signal pertain to any other fog-signal. 


He should not expect to Hear a fog-signal as well when the'up- 
per and lower currents of air run in different directions; that is 
when his upper sails fill and his lower sails flap; nor when his 
lower sails fill and his upper sails flap. 


He should not expect to hear the fog-signal so well when between 
him and it is a swiftly flowing stream, especially when the tide 
and wind run in opposite directions. 


He should not expect to hear it well during a time of electric 
disturbance. 


He should not expect to hear a fog-signal well when the sound 
must reach him over land, as over a point or an island. 


eo ” 


.* 
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And, when there is a bluff behind the fog-signal, he should be 
prepared for irregular intervals in audition, such as might be pro- 
duced could the sound ricochet from the trumpet, as a ball would 
from a cannon; that is, he might hear it at 2, 4, 6, 8 and 10 miles 
from the signal, and lose it at 1, 3,5, 7,9 and 11 miles distance, 


or at any other combination of distances, regular or irregular. 


These deductions, some made, as previously mentioned, by sev- 
eral of the first physicists of the age, and some drawn from the 
original investigations here noted, are submitted for consideration 
rather than given as directions. They are assumed as good work- 
ing hypotheses for use in further investigation. While it is 
claimed that they are correct as to the localities in which they were 
made, it seems proper to say that they have not been disproved by 
the practical mariners who have given them some personal consid- 
eration, and who have tried to carry them into general application. 
Hence these suggestions have been set down in the hope that others 
with greater knowledge and larger leisure may give the subject 
fuller attention, and work out further results. 


If the law of these aberrations in audibility can be evolved and 


‘some method discovered for their correction, as the variations of 


the compass are corrected, then sound may be depended upon as a 
more definite and accurate aid to navigation. Until then, the 
mariner will do well when he does not get the expected sound of a 
fog-signal, to assume that he may not hear a warning that is 
faithfully given, and then to heave his lead, and resort to the other 
means used by the careful navigator to make sure of his position. 


Mr. CLEVELAND ABBE remarked that it seemed to him if these 
anomalies were due to the refraction of sound in a vertical plane, 
then a few feet of increase in the altitude of the observer or of the 


- signal itself, would make a great difference in the result. To this 


Mr. Jonson replied that the observations made on board the ves- 
sels were attended with the same results as to degree of audibility, 
whether the observer were stationed upon the mast, deck, or near the 
water line of the vessel. 

Mr. Wiiu1Am B. Taytor said that the interesting observations 
presented by Mr. Johnson were in the main entirely corroborative of 
the results announced by our late President, Prof. Henry; and the 


- anomalies noted furnished striking confirmation of the explanations 
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and generalizations reached by him, while they as striktngly discred- 


ited as incongruous the rival hypothesis of hygroscopic flocculencein _ 


the atmosphere as a notable occasion of acoustic disturbance. When 


we consider the wide areas over which fog-signals are designed to — 


be conveyed—through which spaces the atmosphere can rarely be 
uniform, either in its temperature or its movements—we can readily 


understand that from these two prominent conditions of sound-re- 
fraction, acoustic rays are commonly propagated in quite sensibly 


curved or often serpentine directions; and that while these inequal- 
ities will sometimes favor audibility at given points, they will as 
often impair or defeat it. Moreover, these deformations of sound 
waves are not confined to vertical planes, since it has been shown 


that lateral refractions may exist, giving false impressions of direc- 


tion as well as of distance. 
As we have no means of either controlling or accurately deter- 


mining these simultaneous differences of wind and temperature, we 


are forced to admit that the practical difficulties attending these 
anomalies of sound propagation are insoluble and ineurable. But 
we must not hence abandon sound-signalling as either hopeless or 


inefficient, since it is the best—or rather the only—method at our ~ 


disposal of giving warning and guidance to the befogged mariner. — 


Two partial alleviations of the recognized defects are suggested. 
The first is to place the siren or the steam whistle at considerable 
elevations, say on the top of skeleton towers, perhaps higher than 
those ordinarily employed as light-towers; at which points they 
could readily be operated from the ground. This would, in many 
cases, counteract the tendency to local acoustic shadows or bands 
of silence, though in other cases it would be quite ineffectual. The 
second expedient is, (if not too expensive,) to greatly multiply the 
number of such signals at available points about dangerous coasts 
or inlets, with proper distinctions to clearly specialize their indica- 
tions, in order that the mariner failing to catch the sound from one 


direction, might have the probability of picking up the sound from ~ 


a different azimuth. As these sound instruments may be operated at 
considerable distances from the engine, and even at practically in- 
accessible positions, on rocks or on buoys, danger points especially 
should be guarded by fog-signals, not necessarily of great power, 
but capable, at least, of covering the radius of actual insecurity. 

Remarks were made by Mr. Wriii1am B. Taytor on the rela- 
tion of fog and snow storms to audibility. ; 
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With regard to fog, Mr. Tayior said, we are not to conceive the 
sound vibrations as passing alternately through air and water, (as 
a ray of light does,) but taking into view the average wave-length 
of sound (several feet ordinarily) and the enormous number of 
water particles contained in that space, we must contemplate the 
whole mass as a homogeneous medium taking up the sound waves 
in the same manner, whether the air were perfectly dry, or were 
precipitating excessive moisture in the form of rain. In the absence 
of sensible wind, the air thus supersaturated with moisture would 
be practically very homogeneous, and thus generally well adapted 
to the normal transmission of sound. 

A similar remark applies to falling snow, (when not accompanied 
with strong wind,) with the additional circumstance that, while the 
precipitation and congelation would tend to warm the upper regions 
of the air, any melting of the snow as it fell would cool the lower 
region. This condition of relative warmth above and cold below 
is favorable to the conveyance of sound to a distance—as first 
pointed out by Prof. Osborn Reynolds, of Manchester,—by reason 
of the expanding spherical wave-front being slightly more accele- — 
rated above than below, (in accordance with well known principles, ) 
and thus causing the horizontal or slightly rising sheets of sound 
to be dished downward. 


The next communication was by Mr. Witt1aAm HarxKNEss on 
the relative accuracy of different methods of determining the solar 
parallax. 


This paper is published in full in the American Journal of 
Science for November, 1881, No. 131, vol. 22, pp. 375-394. 


205TH M@rETING. NovemBer 5, 1881. 


The President in the Chair. 
Forty-three members ‘present. 
Mr. J. C. WELLING presented the following communication on 
ANOMALIES OF SOUND SIGNALS. 


In the year 1865 Prof. Henry, while making some observations 
on the intensity of sounds, discovered that a sound moving against 
the wind, and which was inaudible to the ear of an observer on the 
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deck of a vessel, might sometimes be regained by ascending to the 
mast-head ; that is, sound is sometimes more readily conveyed by 
the upper current of the air than by the lower. 

This fact, with other corroborative facts, did not, he says, reveal 
its full significance to him until he was able to interpret it by the 
aid of the hypothesis of Prof. Stokes, (Transactions of the British 
Scientific Association for 1867, Vol. 24,) according to which there 
is—when the wind blows 
upper and the lower strata of the atmosphere, resulting from the 


retardation of the lower stratum by friction with the ground. This ~ 


unequal movement of the atmosphere disturbs the spherical form 
of the sound waves, and tends to make them somewhat of the form 
of an ellipsoid, the section of which by a vertical diametral plane, 
parallel to the direction of the wind, is an ellipse, meeting the 
ground at an obtuse angle on the side towards which the wind is 


blowing, and at an acute angle on the opposite side. But as sound — 


moves in a direction perpendicular to the front of the sound waves, 

_ it follows that sounds moving with a favorable wind tend to be tilted 
downwards toward the ground; and sounds moving against an 
opposing wind tend to be tilted upward until, finally, they pass 
above the head of a listener standing on the ground. 

The effect of different elevations on the audibility of the same 
sound has been brought within the sphere of scientific experiment. 
In some experiments made by Prof. Reynolds in 1874, on “a flat. 
meadow,” by the aid of an electrical bell, placed one foot from the 
ground, it was found that elevation affected the range of sound 
against the wind “in a much more marked manner than at right 
angles.” He adds: “ Over the grass no sound could be heard with. 
the head on the ground at twenty yards from the bell, and at thirty 
yards it was lost with the head three feet from the ground, and its 
full intensity was lost when standing erect at thirty yards. At 
seventy yards, when standing erect, the sound was lost at long in- 
tervals, and was only faintly heard even then; but it became con- 
tinuous again when the ear was raised nine feet from the ground, 
and it reached its full intensity at an elevation of twelve feet.”* 

In some experiments made by Prof. Henry, in 1875, he found 
that while sound moving at right angles to the wind could not be 
heard as far as sound moving with the wind, yet it was equally true 


* London, Ed., and Dub. Ph. Mag. for 1875, Vol. 50. 


a difference of velocities between the — 
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of sounds moving against the wind and at right angles to the wind, 
that they could both be better heard on the top of a high tower 
than on the surface of the ground.* 

Baron Humboldt, in observations made on the intensity of 


sounds at the Falls of the Orinoco, remarked their greater audi- 


bility by night than by day, and referred their comparative weak- 
ness by day to the effect of atmospheric disturbances arising from 
ascending currents of ‘rarified air and descending currents of 
heavier air, which broke up the homogeneity of the atmosphere, 
and thereby obstructed the transmission of sound. It is a necessary 
complement of this hypothesis that sound which fails to be trans- 
mitted through the atmosphere, because of “the reflections which 
it endures at the limiting surfaces of the rarer and the denser air,” 
is liable to be returned to the hearer in the shape of aerial echoes 
rebounding from the acoustic cloud which the primary sound is not 
able to pierce; and hence the logical place assigned to echoes by 
Dr. Tyndall, when, adopting and applying the Humboldt hypothe- 
sis, he says that “rightly interpreted and followed out, these aerial 
echoes lead to a solution which penetrates and reconciles the phe- 
nomena from beginning to end.” “On this point,” he says, “I 
would stake the issue of the whole inquiry. * * * The echoes 
afford the easiest access to the core of this question.” + 


The conflicting hypotheses of Humboldt and Stokes, as respec- 
tively applied by Tyndall and Henry in interpreting the abnormal 
phenomena of sound, are here cited as prefatory to some much 
older observations made under the same head by Dr. W. Derham, 
in his elaborate paper entitled “ Experiments and Observations on 
the Motion of Sound, and other things pertaining thereto,” as read 
before the Royal Society in 1708. This paper, written in Latin, is 
the report of a systematic inquiry into phenomena pertaining to 
the velocity and motion of sounds, and treats only incidentally on 
the intensity of sounds; but, nevertheless, it contains some inter- 
esting statements under this latter head.t 

The subject of echoes is the first which engages the writer’s atten- 
tion. He says that echoes produced by sound-reflecting objects situ- 
ated near a sounding body may sometimes be heard through many 
rere es seat Ts SU ee 1 AT NO gh ee! MN ee 

*Rep. of Light-House Board, 1875, p. 1109. 
+ @ Sound,” p, xxiv. 
{ Phil. Trans. of Royal Society, Jan. and Feb., 1708. 
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miles, as well as the primary sound, or even better than the latter. 
He observes that echoes produced by the firing of cannon on the 
Thames river, between Deptford and Cuckold’s Point, came to his 
ears in a multiple form, repeated five or six times, and the terminal 
erash of the echo was the loudest. This last feature was observed 
even when the multiple sounds were nine or ten in number. To 
this he adds: “ When I have heard the crashes of heavy artillery, 
especially in a still and clear atmosphere, Ivhave often observed that 
a murmur high in the air preceded the report. And in thin fog” 
I have often heard the sound of cannon running in the air, high 
above my head, through many miles, so that this murmur has lasted 
fifteen seconds. This continuous murmur, in my opinion, comes 
from particles of vapor suspended in the atmosphere which resist 
the course of the sound waves, and reverberate them back to the 
ears of the observer after the manner of undefined echoes.* 

Mr. Richard Townley, an intelligent observer, having written to 
Dr. Derham, in a letter from Rome, that “sounds are rarely heard 
as far at Rome as in England and in other northern regions, and 
having cited in support of this statement some observations drawn 
from the firing of cannon in the castle of St. Angelo, Dr. Derham 
caused an enquiry on this point to be made in Italy, under the aus- 
pices of the British Minister at Florence. The enquiry was con- 
ducted by Joseph Averani, a Professor in the University of Pisa. 
Guns were fired at Florence, and observers were stationed at differ- 
ent points in Leghorn and its vicinity to mark the effect of the 
reports. The observers stationed in the Light-House and the Mar- 
zocco tower, in the lower part of the city, heard no reports, but ob- 
servers stationed on an old fortress in the upper part of the city, 
and other observers placed on Monte Rotondo, about five miles 
from Leghorn in the direction of Mount Nero, (and, therefore, more 
in the direction of the wind which was blowing across the path of 
the sound,) were able to hear the reports. 

Another series of experiments was made on water, by firing 
cannon at Leghorn, and stationing observers at Porto Ferrajo 
in the Island of Elba, a distance of about sixty miles. In this 
case the reports were better heard in still air than when the wind 
was either favorable or unfavorable, and were not heard at all 
points equally well, but only at those which were a little the more 
elevated. 


*Derham, p. 10. + Zéid., pp. 18, 19, 20. 
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As to the result of these observations, it was easy for Dr. Der- 
ham to conclude that sounds are heard as far in Italy asin Eng- 
land, when the conditions of the atmosphere are the same; and 
these experiments are here cited only for the light they shed on the 
comparative antiquity of the observation that elevation has an im- 
portant bearing on the audibility of sounds. | 

As to the causes which really affect the intensity of sounds, Dr. 
Derham seems to have had a very obscure and imperfect notion. 
His observations under this head are mainly a bundle of contra- 
dictions, and the causes of these variations he prudently leaves to be 
investigated by others, seeing, as he says, “that it equally exceeds 
the grasp of his mind to discover them, and to assign what may be 
the proper medium or vehicle of sound.” He does not, however, 
fall into the error of measuring the acoustic transparency of the 
atmosphere by its optic transparency, for he says that the clearest 
day he can remember, when wind and everything else seemed to 
concur in promoting the force and velocity of sound, was a day 
when he could not hear the firing of cannon at a distance easily 
penetrated by their reports on former occasions. The effect of 
clear or foggy air on sound, he says, is very uncertain, but as to 

thick fogs and snow, he affirms that they are certainly powerful 
dampers of sound, an observation now abundantly proved to be 
erroneous. , 

From some observations made by Gen. Duane, at Portland, 
Maine, in 1871, it appears that the fog-signal at that point is often 
surrounded by a belt of silence, varying from one to one and a half 

miles in radius. 

From some observations made by Prony, Mathieus, and Arago, at 
Villejuif, and by Humboldt, Bouvard, and Gay-Lussac, at Mon- 
tlhéry, in France, the two towns being 11.6 miles from each other, 
it was noticed that while every report of the cannon fired at Mon- 
tlhéry was heard with the greatest distinctness, nearly every report 
from Villejuif failed to reach Montlhéry. The air at the time was 
calm, with a slight movement of wind from Villejuif toward Mon- 
tlhéry, or “against the direction in which the sound was best 
heard.” These observations were made in 1822. 

In 1872, Prof. Henry observed the same non-reciprocity of sound 
in approaching the Whitehead fog-signal on the coast of Maine. 
At a distance of six miles the signal was heard; at a distance of 
three miles from the shore the sound of the signal was lost, and was 
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not regained until the vessel approached within a quarter of a mile 
of the station. During all this time of silence the sound of the 


steamer’s whistle was distinctly heard at the Whitehead station; 


that is, a lesser sound was heard from the steamer to the station, 


“while a sound of greater volume was unheard in ‘the opposite di- 


rection.” The wind at the time was blowing in favor of the 
steamer’s whistle, and against the fog-signal.* 


In a paper presented to the Royal Society in 1874, Prof. Rey-_ 


nolds showed that the form of the sound-wave is liable to flexure 
from changes in the temperature of the atmosphere as well as sie 
the unequal motion of wind. 

hese abnormal phenomena of sound, considered in coynection 
with the hypothesis of Prof. Stokes, as enlarged and applied by 
Prof. Henry, may be reduced into the following generalizations 
which, if accurate in point of logical form, and true in point of the 


facts to which they are applied, may be stated under the guise of © 


aphorisms, as follows: 


1. “ Where the condition of the air is nearest that of a calm, 
the larger will be the curve of audition, and the nearer will the 
shape of the curve approach to a circle, of which the point of 
origin of the sound, or the point of perception will be the centre.” 
[This aphorism is stated abstractly from any consideration of tem- 
perature refraction which, so far as it exists, will always tend to 
modify the shape of the curve of audition. ]t 


2. Apart from all consideration of temperature refraction, a 
sound will be heard furthest in the direction of a gentle wind, be- 
cause the portion of the sound-wave thrown down from above, in 
this case, is re-enforced by the sound reflected from the surface, 
and will thus more than compensate for the loss by friction.|| 


3. Other things being equal, the area of audition will be propor- 


tionally diminished in the case of sounds moving against winds 
more or less strong, because the sonorous waves will be refracted’ 
above the ears of the observer. (Stokes, Henry and Reynolds.) 


* Rep. Light-House Board, 1874, p. 108. 

+ London, Ed., and Dublin Phil. Mag. for 1875, Vol. 50, p. 52. 
t Light-House Report for 1875, p. 125. 

\| Z2édem. Cf., Tyndall’s Sound, p. 311. Cf., Reynolds in Lon., Ed., and 


Dub. Ph. Mag. for 1875, Vol. 50, pp. 63, 68. 


- 
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- 4, The area of audition will be diminished in the case of a 
sound moving with an overstrong favoring wind, because the sound- 
waves in this case will be so rapidly and strongly thrown down to 
the ground that the intensity of the sound will suffer more diminu- 
tion from absorption and friction than can be supplied by the up- 
ward reflection of the sound rays conspiring with the gradual 
downward flexure of the sound-waves, as in the case of a gentle 
favoring wind.* 


5. Sounds moving against a gentle wind will, ceteris paribus, be 
heard further than similar sounds moving with an overstrong favor- 
ing wind, for reasons already implied, because the downward flex- 
ure of the sound-waves, being excessive in the latter case, tends to 
extinguish the conditions of audibility more rapidly than is done 
by the slight upward refraction in the former case. 


6. When sounds moving against the wind are heard further than 
similar sounds moving with a wind of equal strength, it is because 
of a dominant upper wind blowing at the time in a direction op- 
posite to that at the surface. 


7. A sound moving against the wind, and so refracted as in the 
end to be thrown above the head of the observer will, at the point 
of its elevation, leave an acoustic shadow. But this acoustic 
shadow, at a still further stage, may be filled in by the lateral 
spread of the sound-waves, or may be extinguished by the down- 
ward flexure of the sound waves, resulting from an upper current 
of wind moving in an opposite direction to that at the surface, or 
resulting in a less degree from an upper stratum of still air. Under 
these circumstances, there will be areas of silence enclosed — 
areas of audition.{ 


8. As sounds may be refracted either by wind, or by changing 
temperatures, or by both combined, it follows that, under many 
circumstances, a sound lost at one elevation may be regained at a 
higher elevation.|| 


9. As sounds moving against the wind are liable to become in- 
audible (by being tilted over the head of the observer) even before 


* Light-House Report, 1875, p. 125. 

} Light-House Report for 1877 : Experiments on Sound, p. 13. 

{ Experiments on Sound, 1877, p. 8. 

|| Henry and Reynolds. Cf., Delaroche, Ann. de Chim., 1816, Tome I, p. 180. 
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their intensity has been extinguished, we may find w this fact an 
explanation of the statement made by Reynolds, that “on all oc- 
casions the effect of wind seems to be rather against distance than 
distinctness.” * 


10. As sounds may be inaudible at certain distances and eleva- 
tions without being wholly extinguished, it follows that the com- 
parative inaudibility of sounds at different times cannot always be 
cited as an evidence of their relative intensities. The comparative 
inaudibility may be a function of variable refraction rather than of 
variable intensity. Hence the law of inverse squares, though. per- 
fectly true in its theoretical application to the measurement of the 
intensity of all sounds, cannot always be legitimately used to cal- 
culate backwards from the audibility of a sound, as empirically 
ascertained at a given point and elevation, to its relative intensity 
as previously heard at the same point and élevation. 


11. The hypothesis of Stokes, as applied by Henry, does not 
exclude the hypothesis of Humboldt, but reduces the latter to a 


very subordinate and inappreciable place in interpreting the ab- 


normal phenomena of sound. 


12. The hypothesis of Stokes, as applied by Henry, does not ex- 
clude the reasoning or the experimental proofs by which Prof. Rey- 
nolds demonstrates that differences in temperature exert a refracting 
power in sound, but finds in that refraction an influence which may 
sometimes accelerate and sometimes retard the refraction produced 
by wind.+ 


— 
The next communication was by Mr. C. H. Koyt, Fellow of the 
Johns Hopkins University, on 
THE STORAGE OF ELECTRIC ENERGY. 


After discussing the subject from an historical point of view, con- 
cluding with a description of the improved form of secondary bat- 
tery lately invented by M. Faure, the author proceeded to state the 


*Lon., Ed., and Dub. Ph. Mag. for 1875, Vol. 50, p. 63. 1. 


+ Rep. Light-House Board 1875, p. 125, cf. Reynolds; Lon., Ed., and Dub. 
Ph. Mag. for 1875, Vol. 50, p. 71. 
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results of some investigations carried on independently in this 
country by Mr. J. A. Maloney and Mr. Franz Burger, of Wash- 
ington, and afterward by himself in connection with them. 

Mr. Maloney and Mr. Burger had been aiming to interpose in 
the circuit of the electric lamp a reservoir of energy which should 
perform the same function for the electric lamp that a gasometer 
did for a gas-burner, viz., prevent its flickering by keeping a con- 
stant or nearly constant potential on the main line, even though the 
current from the source should be irregular. 

A long course of experiment convinced them that plates of lead 
immersed in dilute sulphuric acid form a combination preferable to 
any other for giving return currents when once these plates have 
been made part of an electric circuit. They noticed what they 
believed to be an oxide of lead formed on one plate, and since the 
thicker the coating of oxide the greater the effect, they began to 
regard this layer as a sort of sponge which, in some way, held the 
electricity, and they concluded to increase the holding capacity of 
the cell by increasing the thickness of the sponge. Oxide of lead 
was accordingly purchased and painted on, with results which were 
surprising. The storage of electricity in large quantity was effected. 


_ This was of course independent and without any knowledge of Mr. 
Faure’s work in Europe, but the chief merit of their inquiry lies in 


the rapidity with which they grasped the idea of mechanically in- 
creasing the sponge-like coating. 

While they were testing the capabilities of the battery and were 
still endeavoring to improve it, the announcement was made of Mr. 
Faure’s similar inventions. Soon after the battery was submitted 
for experiment to three members of this Society, and subsequently 
the co-operation of the author was invited for further study of the 


_ subject. 


, On examining the plates during their summer investigations they 
‘found reason for believing that the published theory of the action 
of the cell was but partly correct; for after the plates had been 
charged the changes of color ard, therefore, of chemical constitu- 
tion, upon which the return current was supposed to depend, were 


_ found, in general, not to take place until the return current had 


been passing for some time. If so, in something else than chemical 
combination must lie the storage capacity of these cells. The con- 
clusion arrived at from their investigations was that the change of 
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red-lead into peroxide upon one plate and into spoygy lead upon 
the other required only a small part of the oxygen and hydrogen 
liberated by the primary current and that the remainder was me- 
chanically held in the coatings. 

Several minor considerations support this view, and the principal 
experiments upon which the proof should rest, viz., the liberation 
of the gas in a vacuum or by slight application of heat in general 


succeed. Some anomalies, however, are presented which require | 


further study, but which the author hopes soon to reconcile with 
the theory of mechanical storing. 


A discussion followed, in which several members participated. 


206TH Meretine. NovemBer 17, 1881. 


The President in the chair. 
Thirty-eight members present. 
The communication for the evening was by Mr. G. K. GrrBrrt 


ON BAROMETRIC HYPSOMETRY. 


This communication was reserved by the author, and his views 
and investigations in connection with this subject will be found in 
a paper contributed by him to the Second Annual Report of the 
Director of the United States Geological Survey. 


A brief discussion ensued, and one or two points were questioned 


207rH MEETING. DECEMBER 38, 1881. 


The President in the chair. 


Seventy-six members and visitors present. 


-~ 


Under the rules this meeting, being the next preceding the an- 
nual meeting, was set apart for the delivery of the address of the” 
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retiring President of the Society. Calling Vice-President Hilgard 
to the chair, the President of the Society, Mr. J. J. Woopwarp, 
then read the following address : 


MODERN PHILOSOPHICAL CONCEPTIONS OF LIFE. 


I address you this evening in accordance with the fifth of the 
new Standing Rules for the government of the Philosophical So- 
ciety of Washington, adopted in January last, which directs that 
the stated meeting next preceding the annual meeting for the 
election of officers shall be set apart for the delivery of the Presi- 
dent’s Annual Address. By the rules adopted at the first organi- 
zation of the society the President’s address was directed to be 
delivered on the evening of the annual meeting after the election 
of officers had taken place. It was found, however, that the elections 
always occupied the whole meeting, so that the address was neces- 
sarily postponed until after the term of office for which the Presi- 
dent was elected had expired. During the presidency of the 
illustrious Professor Henry, who by common consent was re-elected 
annually, the inconvenience of this arrangement was not felt. But 
I understood the general sense of the Society last year to be that 
an annual change of President is desirable, and that this standing 
rule was adopted in view of that feeling, in order to give the retir- 
ing President a convenient opportunity for the delivery of his 
address before his term of office expires. 

For my own part I was last year, and am now, thoroughly con- 
vinced of the desirability of electing a new President annually in 
a society like ours. I think on the one hand that it is a measure 
well calculated to increase the interest taken in the society by its 
members, and on the other hand that the preparation of a formal 
annual address would be too great a tax upon the time of a Presi- 
dent re-elected from year to year. I think, too, that there is much 
propriety in a suggestion which I heard expressed in many quarters 
Jast year, that our President should be selected alternately, from 
what may be called for convenience, the Physical and Biological 
sides of the society, so that having been myself elected as in some 
sort a representative of the Biological side, it is my hope that you 
will at the next meeting elect as my successor a representative of 
the Physical side. With this brief explanation I will proceed at 


4 
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once to the consideration of the subject I have selected for the 


present occasion. 2g 


I propose to invite your attention this evening to some thoughts 
on the Modern Philosophical Conceptions uf Life. The theme is so 
large that it would be idle to attempt its systematic treatment in the 
course of a single evening; nor do I pretend to be in possession of — 
any satisfactory solution of this ancient question, of which I might 
offer you an abstract or outline, pending the fuller presentation of 
my results elsewhere. Yet I have ventured to hope that a discus- 
sion of some of the considerations involved, and a brief statement 
of certain views that I have been led to entertain, would not be 
without interest, and perhaps might prove of actual service, especi- 
ally to those of you who are engaged in biological pursuits. 

Undoubtedly the conception of life most popular at the present 
time is that which assumes all the phenomena of living beings to 
be the necessary results of the chemical and physical forces of the 
universe, and claims, or intimates, that wherever this has not yet 
been proven to be the case the evidence will hereafter be forth- 
coming. This doctrine, which may conveniently be designated the 
chemico-physical hypothesis of life, has readily found its way from ~ 
the speculative writings of philosophers to the rostrums of some of 
our teachers of chemistry and physics who boldly declare, in their 
class-lectures and public addresses, that the forces at work in the 
inorganic world are fully adequate to explain all the phenomena of 
living beings, and prophesy that the time is soon coming “ when the 
last vestige of the vital principle as an independent entity shall dis- 
appear from the terminology of science.” * 

Now, most of these gentlemen are not embarrassed by any very 
definite or detailed knowledge of the physiological and pathological 
phenomena which a tenable theory of life must be competent to 
explain, while they do know, or at least ought to know, a great 
deal of chemistry and physics; the confidence with which they 
maintain their creed is therefore readily understood, Much more 
surprising is it to find the same doétrine embraced by numerous 
zoologists, physiologists, nay, even pathologists, among them men 
who cannot for a moment be supposed to be unacquainted with the 
phenomena to be explained, and of whose abilities and reasoning 
powers it is impossible for me to think or speak otherwise than re- 
spectfully. Yet I cannot but believe that they have adopted the 
chemico-physical hypothesis, not so much because they are really 
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satisfied with it as a scientific explanation of all the phenomena, as 
because they are unduly biased in its favor by the utterances of 
the great philosopher who has done, as I think we will all agree, 
such good service to biological science by elaborating and populari- 
zing the doctrine of evolution. 

It is only natural that such a bias should exist. The discussion 


of the nature of life—in the case of man at least—has always, and 


not unreasonably, been conjoined with the discussion of the nature 
of the soul, and the philosophers who have won highest repute in 
the latter discussion, have always been willing enough to offer solu- 
tions of the life-problem, and have never had any difficulty in find- 


ing followers even among those whose special lines of investigation 


might be supposed to impose upon them the duty of independent 
inquiry into the meaning of life. 

Just as it was in the old time, with regard to this matter, so it is 
now. When Galen undertakes to discuss the complex phenomena 
of the Psyche, as manifested by the human species, he openly and 
continually confesses the extent to which he relies upon the authority 
of Plato; and when the dicta of the master are such as to require 
aspecial effort of faith on the part of the disciple, he honestly ex- 
claims “ Plato indeed appears to be persuaded of this, as for me, 
whether it be so or not, I am unable to dispute the question with 
him.” ? 

In like manner, did they venture to be as frank as Galen was, 
most of the modern biologists who have adopted the chemico-physi- 
cal theory of life would, I presume, confess “as to this matter our 
opinions are derived from Mr. Herbert Spencer’s Principles of 
Biology—what are we that we should venture to dispute as to ques- 


: tions like these with him.” 


Nevertheless in striking contrast to this chemico-physical hypoth- 


esis of life, which is to be regarded as the fashionable faith of the. 


hour, there still survives in many quarters, and especially among 
physicians, a disposition to regard indiscriminately almost all the 
phenomena of living beings as peculiar manifestations of a vital 
principle. So strong, indeed, is the faith of some of these modern 
vitalists, that they seem to shut their eyes to the evidence already 
in our possession as to the actual participation of known chemical 
and physical forces in the operations going on within living bodies, 
and appear almost to resent the willing aid that chemistry and 
physics afford to the physiological investigator of the present day. 
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Nay, further than this, in the inevitable reaction thafis beginning ~ 


to make itself felt against the avowed revival of the materialism 
of Epicurus and Lucretius—for we all know now that the chemico- 
physical hypothesis of life is not a new induction of modern science, 
but an ancient Greek speculation reappearing in modern petti- 
coats—that other Greek speculation of the threefold Psyche, the 
doctrine taught by Plato and Aristotle, and which Galen accepted 
on their authority, the doctrine of a vegetable, an animal, and a 
rational soul, a human trinity coexisting in every human: being, is 
once more rehabilitated and finding followers—likely, indeed, as I 
think, to obtain more followers than perhaps any of you yet suppose. 
And these followers are by no means confined to metaphysicians or 
churchmen, they can be found also already among the biologists. 
It is an English biologist of good repute, and of no mean abilities, 
who takes occasion, in a technical biological work published this 
very year, to express his belief that the Greek conception of the 
threefold Psyche “appears to be justified by the light of the science 
of our own day.” ° 

For myself I must confess at once that I am quite unable to join 
either of these opposing camps as a partizan. I cannot accept the 
more strictly vitalistic views, because I am compelled continually 
to recognize the operation of purely chemical and physical forces 
in living beings. On the other hand, there are whole groups of 
phenomena characteristic of living beings, and peculiar to them, 
for which the chemico-physical hypothesis offers no intelligible 
explanation. 

From this point of view the various processes and functions of 
living beings may indeed be divided into two classes, of which the 
first may be regarded with more or less certainty as the special re- 
sults, under special conditions, of the very same forces that operate 
in the inorganic world; while the second, to which alone I would 
apply the term vital, are not merely in every respect peculiar to 
living beings, and hitherto utterly inexplicable by the laws of 
chemistry and physics, but are so different in character from the 
phenomena of the inorganic world that it does not seem rational to 
attempt to explain them by these laws. 

Let me refer briefly to the processes and functions belonging to 
the first class. Here I place all those more strictly chemical 
processes by which, within the very substance of vegetable pro- 
toplasm, inorganic elements are combined into organic matter, 
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as well as those which produce all the various subsequent trans- 
formations, whether in plants or animals, of the organic matter 
thus prepared. This general conception includes of course, in the 
ease of the higher animals, all the chemical phases of the processes 

- of digestion, assimilation and tissue-metamorphosis or metabolism, 
including secretion and excretion ; in the case of the lower animals 
and plants, so much of these several functions as belongs to each 
species. 

Now please to understand that when I say I recognize all the 
chemical phases of these processes to be the results of the ordinary 
chemical laws, I do not entertain any mental reservation with regard 
to the unrestricted application of these laws. I cannot for a mo- 
ment agree with those physiologists who have imagined the vital 
principle to thwart, or interfere with, or counteract these laws in 
any way. I know, indeed, that we are far from being as thoroughly 
acquainted, as we may by and by hope to be, with the chemical 
phenomena of living beings; that many of the questions are very 
difficult, so that as yet, with all our labor, we have obtained but 
partial or even contradictory results ; but I find in this only a reason 
for further investigation—no logical difficuity of a radical kind. 
In a general way I recognize that the matter of which living beings 
are composed is built up of elementary substances belonging to the 
inorganic world, and that it consists of atoms possessed of the very 
same properties, and obedient to the very same laws as like atoms 
in inorganic bodies. Yet I confess I find in all this no reason for 
denying the existence of a vital principle; only I do not figure this 

_ principle in my mind asa hostile power interfering in any way with 

- the chemical tendencies of the atoms present; I liken its operations 
rather to those of the chemist in his laboratory who obtains the 
results he needs only on the condition of most rigid obedience to 
chemical laws. 

Intimately associated with some of the chemical processes just 
enumerated are those chemical processes of respiration, in which 
the chemical-affinities of the oxygen of the atmosphere are directly 
; or indirectly the means of promoting tissue metamorphosis, as well 
as of reducing at once to simpler forms some portion of the various 
complex substances derived from the food. These chemical pro- 
cesses are undoubtedly the chief original sources of the heat and 
mechanical power manifested by animals. Of course they receive 
heat also from without by conduction and radiation; but this is a 


wa Vi" 
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smal! matter to the heat generated within them; ofcourse, too, 


mechanical power is continually transformed into heat within the 


body of animals, but this neither increases nor diminishes the total 
amount of energy liberated. 
I yield my hearty assent to that modern scientific induction * 


which sees in the potential energy of the complex chemical com- — 


pounds supplied to animals by their food, the essential source of all 


the actual energy of the body, whether manifested in the form of — 


heat or work. In a general way the reduction of these complex 


chemical compounds by oxidation into the much simpler ones, urea, 


carbon dioxide, and water, is the means by which potential is con- 
verted into actual energy. In the case of plants, too, the source of 
any little heat that may be developed under special conditions, and 
of such sluggish motions as actually occur, is doubtless to be found 
in the reduction to simpler combinations by oxidation of a part of 
the organic matter already formed. The chief function of the veg- 
etable world, however, is to build up, by means of the solar energy, 
those complex and unstable organic compounds that supply the 
animal world with food. Nevertheless, while I yield my hearty 
assent to this generalization, and freely admit that it is more than 
a mere deduction from the general doctrine of the conservation of 
energy—that in fact it affords the most satisfactory explanation yet 
suggested for a large number of observed phenomena—it is my 
duty to caution you against the erroneous supposition that any one 
has ever yet succeeded in affording a rigorous demonstration of the 


truth of the generalization by an adequate series of actual experi- - 


ments. 

Various attempts have, indeed, been made of late years to de- 
termine experimentally both for animals and for man, the potential 
energy contained in the food of a given period, and the actual 
energy liberated during the same time in the form of heat and work. 
I think, however, that all practical physiologists who have looked 
into the question will agree with me that the numerical results 
hitherto obtained must be received with the utmost caution.° 
Difficulties exist on both sides of the problem. It is comparatively 
easy, no doubt, to obtain a close approximation to the quantity 
and composition of the food; but to represent numerically what 
becomes of it in the body, to deduet correctly what passes through 
unchanged, and ascertain with reasonable accuracy the amount of 
carbon dioxide, water, and urea, into which the, rest is transformed ; 


; 
’ 
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these are questions which have taxed the utmost resources of in- 
_vestigators, and as to which our knowledge is yet in its infancy. 

On the other hand, the direct measurement of the resulting heat 

and work has hitherto proved still less satisfactory. It would seem 


_ to be a very simple thing to place an animal in a calorimeter, and 


measure the heat-units evolved in a given time, as Lavoisier and 
Laplace attempted to do in the latter part of the last century, and 
we have been told that “ Lavoisier’s guinea-pig placed in the cal- 
orimeter gave as accurate a return for the energy it had absorbed 
in its food as any thermic engine would have done.”® But this 
assertion is not supported by the results of actual experiment. We 
know now that many precautions, unknown to Lavoisier, must be 
taken to secure any approach to accuracy in calorimetric experi- 


-ments with animals, and just as the method is being brought to 


something like perfection by arranging for the respiratory process 
and its influence on the results, and by other necessary modifications 
of the primitive rude attempts,’ doubts are beginning to arise 
as to whether after all the conditions in which the animal is placed 
in the calorimeter are not so far abnormal as seriously to vitiate the 
results;® so that in fact the most approved numerical expressions of 


_ the heat-production of the body to be found in the books are based 


rather upon calculation of the amount that ought to be produced 
by the oxidation of an estimated quantity of food than upon actual 
calorimetric observations. 

Nor do we find it any easier when we attempt the actual meas- 
urement of the amoynt of work produced by an animal from a 
given amount of food. Indeed, in attempting to formulate an 
equation between the potential energy of the food and the actual 
amount of heat and work in any given case, we are met with the 
special difficulty that the animal does not evolve less heat because 

“it is doing work than it does when it is at rest; on the contrary, it 


~ actually evolves more heat, consuming for the purpose more food 


than usual—or if this is not forthcoming, consuming a part of its 
ewn reserve of adipose tissue—so that from this source fresh com- 
plications of the problem arise. 

The labor and ingenuity with which all these difficulties have 
been encountered is certainly worthy of the highest praise, and I 
willingly admit the probably approximate truth of the figures 
generally in use, say 2} to 27 million gramme-degrees as the daily 
average heat-production of an adult man, and 150,000 to 200,000 


56 BULLETIN OF THE a 


metre-killogrammes as his capacity for daily mechanical work.’ 
Nevertheless these figures are after all onty probable approximae 
tions, and there still exists, with regard’ to these questions, a large 
and inviting field for the application of chemical and physical 
methods to physiological research. 

All the mechanical work done by living beings is effected by 
means of certain contractions of their soft tissues. The movements 
of the ameeba, so often described of late years, may be taken as the 
type of the simplest form of these contractions, Similar move- 
ments occur, with more or less activity, in the protoplasm of all 
young cells, and in the higher animals are strikingly illustrated by 
the movements of the white corpuscles of the blood and the wan- 
dering cells of the connective tissue. In the lowest animal forms 
these simple amceboid movements of the protoplasm are the only 
movements, but in the higher forms, besides these, certain special 
contractile tissues make their appearance, by which the chief part 
of the mechanical work done is effected ; these are the striated and 
unstriated muscular fibres. 

On account of the extreme minuteness of the little protoplasmic 
bodies in which the amceboid movements are manifested, the inves- 
tigation of the mechanical means by which these movements are 


effected has not as yet been attempted, although a great mass of — 


details have been accumulated by actual observation with regard to 
the phenomena themselves and the conditions under which they 
occur. Very little more has been done with regard to the con- 


tractions of the unstriated muscular fibres.. The striated muscles, — 


however, have been made the subject of a host of researches, and 
I suppose the conclusions to which we may ultimately be led by 
these can be regarded, with but little reservation, as applicable to 
the function of the unstriated muscles, and also to the simpler 
amceboid protoplasmic contractions. 

Yet, notwithstanding the vast amount of experimental labor and 
speculative ingenuity that has been lavished, since the time of Hal- 
ler, upon the question of the contraction of the striated muscle, it 
must be confessed in the honest language of Hermann,’ that 
the problem still mocks our best endeavors. For myself, I am un- 
willing to believe that the phenomena of muscular contraction, or 
indeed, of any of the varieties of protoplasmic contraction by which 
animals effect mechanical work, will not by and by be fully-and satis- 
factorily explained on chemico-physical principles. I cannot for a 
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moment give my adherence to the dogmatism of those modern 
- vitalists who insist that the contractions of a muscle, or of an 
ameceba, are essentially vital phenomena; for this would be to claim 
that life can create’ force. But it would be folly to shut our eyes to 
the circumstance that no chemico-physical explanation of muscular 
contraction yet offered has been so convincingly supported by facts 
as to command the universal assent of competent physiologists. 

Of the various hypotheses devised to explain muscular contrac- 
tion, those which regard the phenomena as in some way resulting | 
from electrical disturbances have long enjoyed great popularity. 
Such of these hypotheses as still survive are based upon the elec- 
trical manifestations actually observed in living muscles. It has 
been pretty generally accepted in accordance with the observations 
_ of Du Bois-Reymond, whose brilliant series of experiments in animal 
electricity is deservedly renowned, that even quiescent living 
muscles are in a state of electrical tension. If, for example, a 
muscle composed of parallel longitudinal fibres, be exposed with 
suitable precautions, and divided near each extremity by a trans- 
verse incision, the surface of the muscle will be found to be positive 
to the cut ends, and if one of a pair of non-polarizable electrodes, 
connected with a suitable galvanometer, is placed in contact with 
the surface of the muscle and the other in contact with one of the — 
cut ends, the existence of a current is made manifest. The con- 
- ditions are, moreover, such that while the maximum effect is pro- 
duced when the equator of the surface is connected with the centre 
of one of the cut ends; more or less current will also be manifested 
whenever any two points of the surface are thus connected with the 
galvanometer, provided they are not equidistant from the equator. In 
such cases the point most distant from the equator is always negative. 
The electro-motive force of this natural current of the quiescent 
muscle varies greatly, but has been found by Du Bois-Reymond to 
amount sometimes to as much as .08 Daniell in one of the thigh 
muscles of the frog.” In muscles of different form, or cut dif- 
ferently from what has just been described, the currents are some- 
what differently arranged, but the example just given must suffice 
for my present purpose. 

In accordance with the observations of the same investigator, 
it is claimed that during a muscular contraction the electrical ten- 
sion diminishes, the normal muscle-current experiences a negative 
variation, and this occurs in such a way, that as the wave of actual 
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contraction moves along the muscle, which it does, according to the. 


~ 
observations of Bernstein and Hermann,” with a velocity of about 
8 metres per second, it is preceded by a wave of negative varia- 


tion. This negative variation is indeed so trifling, if the muscle ~ 
contracts but once, that it is difficult to observe it; but when the © 
contractions succeed each other with great rapidity, as in artificially 


produced tetanus, it may become sufficient to neutralize completely 


the deflection of the galvanometer due to the current of the quies- 


cent muscle. 

But the belief that the electrical currents, shown to exist in the 
quiescent muscles in these experiments, exist also in uninjured ani- 
mals has not remained unchallenged. Since 1867 it has been 
attacked especially by Hermann,” who has endeavored to show 


that these currents are produced only under the special conditions . 


of the experiments, and that there are in reality no natural muscle- 
currents at all. It was well known that the currents observed in 
the experiments varied greatly under different circumstances, and 
it seemed a significant fact that they should be most intense when 


the muscle was removed from the body and had both ends cut off. 


If the muscle was removed with its tendinous extremities still 
attached, the current was usually found to be very feeble, or en- 
tirely absent, until the ends were well washed in salt and water, or 
dipped in acid. Du Bois-Reymond had explained this by sup- 
posing the natural ends of the muscle to be protected by what he 
called a parelectronomic layer of positive elements that must be 
removed before the natural current could be made manifest. On the 
other hand, Hermann has endeavored to show that the parts injured 


by the knife, or acted on by the salt or acid, enter at once into the — 


well-known condition of rigor mortis, and only become negative to 
the still living portions of the muscle in consequence of this change. 
That electrical disturbances actually occur in contracting muscles 
he admits, but endeavors to show that they are due simply to the 


fact that the changes preceding contraction make the affected part — 


of the muscle negative to every part less modified or wholly unal- 
tered. Hence, if an uninjured muscle be caused, under proper pre- 
cautions, to contract simultaneously in all its parts, it will be found 
that the contraction is wholly unaccompanied by any muscle-cur- 
rent.” a: 
Observations that appear to support these views of Hermann 
have been brought forward by Englemann.% On the other hand 


" 


a 
Z 
’ 
4 

5: 
A 


rg 


= 


a epi tae) 
—~ Te. ae 4 


ae 


eR TR Ree Py eS ML, er ee ON FEES Re 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 59 


Du Bois-Reymond has defended his views with vigor, and sharply 

- eriticised, of course, the labors and logic of his assailant.” I 
need not at present express any opinion as to the merits of this 
voluminous controversy. It is enough for my purpose to indicate 
the questions at issue as sufficiently important and uncertain to be 
well worthy of independent experimental criticism. 

Suppose, however, this criticism should result in showing that 
Hermann is wholly in the wrong, and that the muscle-currents ob- 
served by Du Bois-Reymond really exist in healthy muscles. How, 
then, shall these currents explain the phenomena of muscular con- 

traction? I presume that no physiologist of the present day is 
misled by the superficial comparison, which Mayer and Amici were 
led by their microscopical studies of the muscles of insects to make 

‘between the striated muscular fibre and a Voltaic pile."* But the 
molecular theory by which Du Bois-Reymond has endeavored to 
explain his natural muscle-currents and their negative variation 
would appear to open up an inexhaustible mine of speculative pos- 
sibilities for those who are inclined to speculate. 

Yet the old experiment of Schwann” has always been a stumbling- 
block in the way of any theory that would explain muscular 
contraction by the action of a force which must increase inversely 
as the square of the distance between the molecules, for the force of 
the contraction, as it actually occurs, diminishes as the muscle 
shortens; and hence we find so good a physiologist as Radcliffe” 
reviving, in a modified form, the old hypothesis of Matteucci,” in 
accordance with which the electrical tension of the fibre, in the 
state of rest, causes a mutual repulsion of the molecules, and so 
elongates the muscle, while the contraction is merely the effect of 
the elasticity of the tissue, which asserts itself so soon as the repul- 
sive force is diminished by the negative variation that precedes 
contraction. 

In consequence of these and other difficulties many physiologists 
are beginning to regard the electrical phenomena as subordinate 
accidents of the chemical processes that go on in muscle, and en- 
deavor to explain muscular contraction as resulting directly from 
these chemical processes themselves. Arthur Gamgee™ has adopted 
as most probable the chemical hypothesis of Hermann.” This 
assumes the contraction to result from the decomposition of a com- 
plex nitrogenous compound supposed to be contained in the muscu- 
lar tissue, and named inogen. During contraction inogen breaks 
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down into carbon dioxide, lactic acid, (Fleischmilghsaure,) and 


gelatinous myosin. The rearrangement of molecules necessary to — 


produce the Jatter body determines the contraction. Subsequently 
the gelatinous myosin combines with the necessary materials fur- 


nished by the blood, and becomes inogen again. This decomposi-— 


tion and recomposition goes on also while the muscle is at rest, but, 
as then the gelatinous myosin is reconverted into inogen as rapidly 
as it is formed, no contraction results. 

Du Bois-Reymond declares all this to be merely unsupported hy- 
pothesis.* Gamgee himself admits that it is, after all, not very 
clear why the gelatinous myosin should contract. Michael Foster,” 
who wholly rejects this particular chemical hypothesis, nevertheless 
seems quite sure that the true explanation will be found to be a 


chemical one. He insists that muscular contraction is essentially — 


a translocation of molecules, and declares that whatever the 
exact way in which this translocation is effected may be, it is funda- 
mentally the result of a chemical change, or, as he describes it, “an 
explosive decomposition of certain parts of the muscle-substance.” 

The purpose I have in view does not require, fortunately, that I 
should attempt to decide whether these more purely chemical 


theories of muscular contraction, or the more purely electrical theo- — 


ries, are best entitled to confidence. My object has been effected, 
if I have impressed you with the fact that wide differences of opinion 
still exist as to the nature of the process, and that further investi- 


gation is indispensable for the settlement of existing controversies. __ 


The subject just briefly discussed brings us naturally to the con- 
sideration of the nature of the action of the motor nerves, by 
which, in all animals possessed of a muscular and nervous system, 
the contraction of the muscles is regulated and determined. 


The hypothesis which identifies the nervous currents with Re 


tricity was propounded in the posthumous work of Hausen® 

1748, and, notwithstanding all the difficulties and objections it ‘ia 
encountered, still survives in a modified form in many contempora- 
neous minds. Those who hold to this view appeal in its support to 
the electrical phenomena actually observed in nerves in accordance 
with the investigations of Du Bois-Reymond. These observations 
have long been widely accepted as conclusive proof that natural 
currents exist in the quiescent nerve of the same general ‘character 
as those attributed to the quiescent muscle, which I outlined a few 
minutes ago. The electro-motive force of this current was found 
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| by Du Bois-Reymond™ to be equal to .022 Daniell in the sciatic 


nerve of the frog. When a nervous impulse passes along the nerve 
the natural current is diminished ; it experiences a negative varia- 
tion, which, according to Bernstein,” when the impulse results from 
a very potent stimulation, may more than neutralize the natural 
current. The same physiologist has shown that this negative 
variation moves along the nerves of the frog at the rate of 28 


metres per second ; that is, at the same rate as the nervous impulse 


itself, as determined without reference to the electrical phenomena. 

As in the case of the muscle-currents, these phenomena have been 
differently interpreted by Hermann,” who denies the existence of 
any natural nerve-current in uninjured nerves, and ascribes those 
observed in the experiments to the circumstance that the parts of 
the nerve dead or dying, in consequence of the section, become nega- 
tive to the living nerve. The negative variation produced by the 
stimulation of a nerve he explains by assuming that the stimulated 
part of the nerve becomes, in consequence of the changes resulting 
from the stimulation, negative to the unstimulated parts. I will 


- not attempt to enter to-night into the merits of the controversy still 


in progress with regard to this question ; nor will I pause to discuss 
the exceedingly curious and interesting phenomena of electrotonus,” 
concerning which, I will only say that the question has even been 


~ raised by Radcliffe as to how far these phenomena are peculiar to 


nerves, and how far they may be regarded as mere phenomena of 
the electrical currents employed, which would be equally manifested 
under similar circumstances if a wet string or other bad conductor 
should be substituted for the nerve.” _ 

However these disputes may be ultimately decided; whatever 
the actual facts with regard to the electrical manifestations in nerves 
at rest or in action, may ultimately prove to be, there is a group of 
easily repeated elementary experiments which seem to show pretty 
distinctly that whatever the nervous impulse may be, it is not merely 
an electrical current. 

It was known already when Haller wrote” that a string tied 
tightly around a nerve, although it in no wise interferes with the 
passage of electrical currents, puts a speedy end to the transmission 
of nervous impulses. -With this old experimental difficulty uncon- 
tradicted, it seems strange that anyone should declare at the present 
time that “the main objections raised to the electrical character of 
nerve energy is based upon its slow propagation.”* In fact this 
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latter objection is altogether a subordinate difficulfy which may 
~ perhaps be entirely explained away ; the main experimental objec- 
tion does not relate to the velocity, but to the conditions of the 
propagation of the nervous impulse. If, instead of tying a string 


around it, the nerve be merely pinched or bruised well with a pair — 


of forceps so as to destroy its delicate organic texture; if it be com- 
pressed tightly by a tiny metallic clamp; if it be divided by a sharp. 
knife, and the cut ends brought nicely into contact, or brought in 
contact with the extremities of a piece of copper wire, it will still 


conduct electrical currents as well as ever, but can no longer transmit — 
the nervous impulse. So, too, there are certain poisons, such as _ 


the woorara, which completely destroy the capacity of the nerve’ 


for transmitting nervous impulses, without in the least diminishing ~ 


its conductivity for electricity.* 

In view of these and other practical difficulties, the best instructed 
modern phesiologists no longer attempt to identify the nervous 
impulse with the electrical phenomena by which it is accompanied. 
Du Bois-Reymond himself has suggested that the nervous agent “in 
all probability is some internal motion, perhaps even some chemical 
change, of the substance itself contained in the nerve-tubes, spread- 
ing along the tubes.”*® Herbert Spencer came to the conclusion 
that “nervous stimulations and discharges consist of waves of mo- 


lecular change” *® flowing through the nerve-fibres; and I suppose — 
that most physiologists at the present time think of the nervous | 


current in some such way as this. Even those who attach most 
importance to the electrical phenomena will, I take it, agree with 


Michael Foster, that these “are in reality tokens of molecular — 


changes in the tissue much more complex than those necessary for 
the propagation of a mere electrical current.” * 

We do not, however, as yet possess any sufficient foundation of 
facts on which to build a reasonable hypothesis as to the nature of 
the molecular disturbances that accompany a nervous impulse. 
The labors of the physiological chemists have taught us nothing _ 
with regard to the changes that go on, except that the axis-cylinder 
which, in the inactive living nerve is alkaline, becomes acid after 


long continued activity, or after death.* We can measure the ~ 


velocity with which the impulse travels; we can stu@y the con- 


ditions under which it arises; we can believe, as I certainly do, that — 


it will ultimately receive a chemico-physical explanation, but its 
real nature we do not yet know. 
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So far as we can ascertain, the phenomena of thé conduction of 
nervous impulses by the sensitive nerves are so similar to those of 
the conduction of motor impulses, that any explanation ultimately 
adopted for the one will probably apply to the other also. When, 
however, we ascend to the study of the nervous centres, by which 
sensitive and motor nerves are connected together, and attempt the 
interpretation of the complex functions of nerve-cell, ganglion, 
spinal cord, and brain, we find that none of the hypotheses hitherto 
brought forward to explain the observed phenomena repose on any 
defensible chemico-physical basis. 

I cannot, of course, undertake to give to-night even the most 
meagre outline of the wondrous mechanism which physiological ex- 
periments show must exist. That reflex actions, co-ordinated muscu- 
lar movements, and all the complex phenomena of this class, do 
depend upon a wonderfully complex mechanism, and occur in 
strict accordance with the ordinary chemical and physical laws, I 
do not for a moment doubt, and I cordially invite the co-operation 
of the chemists and physicists to aid the physiologists in the expla- 
nation of this mechanism, for we stand only upon the threshold as 

_ yet. 

If now we turn from the more general discussion of muscular 
contraction and nervous action, to the consideration of the several 
functions carried on in animals, by means. of special arrangements 
of the muscular and nervous systems, we continually encounter the 
preponderating influence of purely physical laws. The introduc- 
tion of air into the lungs of breathing animals, and its expulsion 
thence, is effected in a purely mechanical way, while the exchange 
of the carbon dioxide of the blood with the oxygen of the inspired 
air occurs in strict obedience to the laws of the diffusion of gases. 

The ordinary laws of hydraulics govern the circulation of the 
blood and lymph, and all the complex visible motions of the body 
are executed in accordance with the ordinary laws of mechanics; 
nor is it at all necessary for me to insist upon the purely physical 
nature of the operations of the organs of the special senses, conspic- 
uously the eye and the ear. For example, so far as’ concerns the 
means by which images of external objects are formed sharply upon 
the retina, the eye is as purely a physical instrument as the telescope 
or the microscope. But I need not dwell upon this group of phe- 
nomena, because the importance of the role of the ordinary physical 
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laws in this domain is coneeded, I suppose, by the extremest of the — 


vitalists of the present day. 

We see, therefore, that, with regard to a large part of the 
phenomena of living beings, there are grounds for affirming either 
that they have already been satisfactorily explained by a reference 
to established chemical and physical laws, or at least that they 
are of such a character that it is reasonable to hope they may be 
thus explained at some future time. Is it possible, then, to return, 
as some have done of late years, to the old speculation of Des Cartes, 
and look upon living beings as mere machines? To do so, it will 
not suffice to image to yourselves ordinary machines in which fuel 
yields force. To satisfy the chemico-physical hypothesis of life you 
must suppose machines that build themselves, repair themselves, 
and direct, from time to time, new applications of their energy in 
accordance with changes in the environment; nay, more—machines 
that accouple themselves together, breeding little machines of the 


same kind that grow by and by to resemble their parents, and 


all this self-directed, without any engineer. But even Des Cartes 
required an engineer—the soul—to run his man-machine, and the 


logic which compelled him to this view applies just as forcibly to 


all the modern machine conceptions of living beings. 

I have already asserted that there are whole groups of phenomena 
characteristic of living beings, and peculiar to them, which cannot 
be intelligently explained as the mere resultants of the operation of 
the chemical and physical forces of the universe. These phenomena 
I refer—I avow it without hesitation—to the operations of a vital 
principle, in the existence of which I believe as firmly as I believe 
in the existence of force, although I do not know its nature any 
more than I know the nature of force. If, for convenience, at any 
time, I compare the living body to a machine, I must compare the 
vital principle to the engineer—it is the director, the manager if 
you will, but it does not supply the force that does any part of the 
work. Let us consider, then, in the remainder of this discourse, 
the phenomena which indicate the guidance of the vital principle. 

The first group of phenomena belonging to this second class are 
those forced upon our attention whenever we attempt to study the 
question of the origin of life. It has seemed to some of our.contempo- 
raries that, in accordance with the doctrine of evolution, as deduced 
by Mr. Herbert Spencer from the great truth of the persistence of 


force, life ought always to arise spontaneously out of inorganic — 
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matter whenever the necessary materials and other conditions of 
life are brought together. Indeed, if there be nothing more or 
other in life than force, I confess I do not understand how this con- 
clusion can be logically escaped; and yet, when we come to inter- 
 rogate nature, we find that, in point of fact, things do not happen so. 
The sun may stream all the enormous energy of his rays upon 
the slime of the Nile, but he generates no monsters; nay, not even 
a bacterium, except in the presence and under the direction of pre- 
existing life. Our biological knowledge has so far advanced that 
it is easy for us to get together mixtures of matter, for the most 
part derived from pre-existing living beings, which are peculiarly 
well fitted to supply the materials needed for the building up of a 
variety of low forms of life, and the extent of our present knowl- 
edge of the conditions favorable to the development of these low 
forms of life is shown by the rapidity with which they do develop 
from a few individuals to countless millions, if only a few individ- 
uals are introduced as parents into our flasks and brood-ovens. 
The species to which the countless progeny belongs, depends always 
upon the species of the parents we introduced by design or accident, 
and if parents of several species are introduced we may imitate on 
a tiny scale the great struggle for existence, and witness the sur- 
vival of the fittest. Never, however, has the spontaneous genera- 
tion, out of inorganic matter, of a single living form been yet ob- 
served. 
Speculative considerations have, indeed, from time to time led 
certain enthusiasts to desire earnestly that it might be observed; 
and when we consider on the one hand the influence of pre-existing 
bias, and on the other the intricacy of some of the experimental 
processes in question, it is by no means necessary to charge dishon- 
esty upon those who, from time to time, have actually fancied that 
their desires have been realized to the extent of the spontaneous 
generation of bacteria at least. When we consider the immense 
development of the trade in canned food, which could not exist for 
a single summer’s day, if these experimenters were not mistaken, it 
will be seen how little need there was for renewed scientific experi- 
ment to refute their conclusions; but it is a noteworthy fact that 
among those who have contributed most by exact research to recent 
scientific demonstrations of the truth, that life never arises except 
from pre-existing life, are to be found some of the most earnest’ and 
eloquent advocates not merely of the doctrines of evolution, but of 
its supposed corollary, the chemico-physical hypothesis of life. 
5 
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I sympathize heartily with those who, recognizing that the sup-- 


position of the spontaneous origin of life on our globe is flatly 
contradicted by the facts of science, have endeavored to escape the 
difficulty by imagining the earliest parent living forms to have been 
brought to our earth on the surface of meteoric stones or other 
cosmical bodies. This hypothesis, put forward originally on purely 
theoretical grounds, has recently acquired a certain degree of sup- 
port from the published observations of Hahn and Weinland,® who 
believe they have recognized the remains of humble coralline forms 
in thin sections of meteoric stones collected in Hungary. Yet 
these observations, if indeed they should prove to be correct, would 
rather afford indications of the existence of life in other worlds 


than ours, than show that living forms could survive the high 


temperature to which such cosmical masses must be exposed during 
their transit through our atmosphere; and even should we find 
reasons for ultimately adopting this hypothesis, we should not have 
solved the problem of the origin of life, but only removed it en- 
tirely beyond the domain of further scientific investigation. 


If, however, we reject this view, and still mean to support the ~ 


chemico-physical hypothesis of life, we shall have to resort toa 
still more improbable supposition. We shall have to suppose that 
although in the present order of things life can only arise out of 
pre-existing life, the order of things was at some past time so far 
different that life could then arise out of inorganic matter; a 
supposition which implies an instability in the course of nature 
that is contradicted by all the teachings of science. 

I willingly admit that, in view of our present scientific notions of 
the cosmogony, it is impossible to believe that life always existed upon 
this planet. I willingly admit that life on the earth must have had 
a beginning in time. But we do not know how it began. Let us 
honestly confess our ignorance. I declare to you I think the old 
Hebrew belief, that life began by a creative act of the Universal 
Mind, has quite as good claims to be regarded a scientific hypothesis 
as the speculation that inorganic matter ever became living by 
virtue of its own forces merely. 

If we turn now to the consideration of the processes of growth, 
we shall find additional reasons for believing in the existence of a 


vital principle. Let us consider first, in the most general way, the ~ 


conditions under which those strictly chemical processes occur, to 
which I have already alluded, and by which the inorganic atoms 
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are combined into organic matter. I repeat it, I do not for a 
moment question that the actual force by which these processes are 
compelled exists in the solar rays, and that it is, after all, the solar 
energy thus stored up in the vegetable protoplasm and its products 
that supplies, by its subsequent liberation, all the force manifested 
by living beings. Yet, let me beg you to observe that in all the 
myriads of years during which the solar energy has streamed upon 


the earth, that energy has never, on any occasion that we know of, 


determined the combination of inorganic atoms into organic matter, 
except within the substance of already living protoplasm. The 
water and carbon dioxide and ammonia in the atmosphere and in 
the soil, come into contact with each other, within the substance of 
porous inorganic clods on the surface of the soil, much’ as they do 
in the substance of protoplasm, and the equal sun warms both 
alike; but in the clod they remain water, carbon dioxide, and am- 
monia; in the protoplasm, provided only that it is living proto- 
plasm, they combine into starch or oil, or even into protoplasm 
itself. The essential condition, then, of this storing up of the solar 
energy for the subsequent use of living beings is the presence of 
life, and in these fundamental operations the mighty force of the 


sun acts, in the fullest sense of the words, the part of the servant 


of life. 
The view thus suggested, that we have here to do with something 
more than the mere operation of the inorganic forces, is still further 


- strengthened when we come to consider more in detail the phenom- 


ena of the growth of living beings, whether plants or animals. The 
better we become acquainted with these phenomena the more fully 


~we become convinced that we have to do with processes for which 


the inorganic world affords no parallel. 

'Linnezus, indeed, declared, “lapides crescunt,” using the very 
same phrase which he applied also to plants and animals.“ But it 
is impossible to maintain this assertion without adopting the most 


superficial view of the growth of living beings, and defining the 
process to consist merely in increase of size. That this should have 


appeared reasonable, in the time of Linnzeus, need excite no surprise; 
but it seems strange to find so astute a thinker as Mr. Herbert 
Spencer repeating the old fallacy in the first chapter of his Induc- 
tions of Biology, and declaring: “Crystals grow, and often far 
more rapidly than living bodies.”“ Then, after instancing the 
formation of geological strata by the deposit of detritus from water, 
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as well as the formation of crystals in solutions, as éxamples of 
growth in the inorganic world, he asks: “Is not the growth of an 
organism a substantially similar process?” and adds: “Around a- 
plant there exist certain elements that are like the elements which 
form its substance, and its increase in size is effected by continually 
integrating these surrounding-like elements with itself; nor does 
the animal fundamentally differ in this respect from the plant or 
the crystal.” 

Now, as opposed to this, I must express my belief that the more 
we know of the actual details of the process of growth in plants 
and animals the more clearly it will be seen that this process does 
differ so fundamentally from that by which a crystal is formed and 
increases in size, or from any increase in size of inorganic bodies, that 
the same scientific term cannot, with any propriety, be applied to 
both, however long popular usage may have given to both a com- 
mon name. When inorganic bodies increase in size the additional 
atoms are deposited on their external surfaces; or, if a fluid, after 
penetrating the interstices of some porous body, deposits there any 
material held in solution, the mass, indeed, is increased thereby, 
but not the size. When, however, vegetable protoplasm grows, it 
does not merely integrate with itself certain elements around it like 
the elements which form its substance; the needed elements exist 
in compounds quite unlike itself, and it combines them together 
into protoplasm in all parts of its mass, so that it grows by a process 
of intussusception wholly unlike anything that occurs in the inor- * 
ganic world. In the case of animal protoplasm, the mode of growth 
by intussusception is the same, but the capability of combining 
together mere inorganic elements into its own substance is lost; 
and, besides these, a certain amount of pre-existing vegetable or ani- 
mal protoplasm must be present in the food, or growth will not 
go on. 

In both cases, when the growth has proceeded to a certain extent— 
within certain definite limits—a new characteristic phenomenon ~ 
occurs in a growing mass of vegetable or animal protoplasm; it 
multiplies by division, its whole mass participating in the act, in 
accordance with one or other of a few definite methods. This pro- 
cess is repeated again and again. The progeny may separate, with- 
out modification, as independent forms, or, as in the case of the 
more complex organisms, they may cohere together, and the process 
culminates by groups of them undergoing certain definite and 
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peculiar transformations, after which further multiplication be- 
comes rare or ceases altogether, and the growth of the complex 
organism is thus limited. 

I cannot, of course, attempt this evening to describe all the known 
details of the process of growth which I have thus hastily sketched; 
to give you a really satisfactory account of them would require a 
series of lectures. But I do not hesitate to say that the more fully 
you know these details the more unscientific you will think the 
attempt to class them as in any way similar to the circumstance 
that inorganic crystalline compounds.seem “each to have a size 
that is not usually exceeded without a tendency arising to form 
new crystals, rather than to increase the old.” It is, at the best, a 
waste of words to attempt to explain complex phenomena by com- 

’ paring them to simpler ones which are fundamentally unlike them. 

I have but now referred to a process by which, in the growth of 
the more complex living beings, the small primitive protoplasmic 
mass, out of which each individual arises, subdivides and produces 
a numerous brood of protoplasmic masses, at first closely resem- 
bling the parent mass, but after a time differing from it more and 
more, and finally undergoing transformations into definite and 
peculiar forms. This process, which does not take place in any 
disorderly manner, but in a very characteristic and definite way in 

each individual form, is designated by the term development. In 
point of fact, so far as it consists in the mere growth and multipli- 
- cation of the individual elements that compose the organism, and 
the increase in size of the organism itself on account of these pro- 
cesses, it is properly designated by the term growth. In so far, 
' however, as the individual elements are differentiated, and the 
wonderful architecture of the living being, with its organs and 
systems, is completed thereby, it is properly designated by the term 
development. 

Nothing like the process of development as thus defined exists in 
the inorganic world, and in all the attempts at such a comparison 
that it has been my fortune to meet, the most fundamental facts of 
the development of living beings have been persistently ignored. 
Among these fundamental facts I invite your attention especially 
to the circumstance that there is something in the miscroscopic 
mass of protoplasm, out of which, even in the case of the highest 
and most complex living beings, each individual arises, that goes 
even further in determining the direction in which the individual 
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shall develop than the pabulum, or environment, or alf the mighty 
chemical and physical forces that are brought into play as the pro- 
cess goes on. In a word, the individual developes after the pattern 
of its parent, or not even all the solar energy can compel it to — 
develop it at all. 

We are thus brought face to face with the facts of sexual gener- ; 
ation, and especially of heredity, with all their wide bearings on = 
the great biological.questions of natural selection and the origin of = __ 
species, Into the details of these large questions the limits of the 
hour will not permit me to enter. Could I take time to doso, I am 
satisfied that at every step I should be able to collect for you ad- 
ditional evidence of the existence of a vital principle. Still I~ ; 
regret this the less because most of you, I think, are so familiar = 
with the modern literature of these subjects, and especially with ~ 
the admirable writings of Mr. Darwin, that I feel sure, if I can sue- 


ceed in giving you a clear outline of my views, much that I should 
say, had I time, will suggest itself to your own minds. In a gen- a 
eral way, however, when we study, in the history of life upon this a. 


globe, the double phenomena of long continued persistence of type, 
and of slow variation continually occurring, we will find that almost 


all biologists, whatever their theory of life,explain these phenomena 
on the one hand by heredity, on the other by the sensibility of se NY 
organism to the influence of the environment. og ; 

Both heredity and the influence of the environment may be very 
conveniently studied in those simplest organisms in which each in- Lg 


dividual consists of a single minute mass of naked protoplasm, as 
in certain rhizopods, for example, the amceba. These tiny creatures ~ 


produce a progeny which preserves the parental type as closely as 
is done by the offspring of the higher animals. Their sensibility to 
the influence of the environment is manifested in several ways. s. 
They grow, that is they appropriate materials from the environ- , 
ment, in the way I have already specified; they manifest automatic . 


movements, that is, on encountering food, obstacles, or other diss 
turbing external circumstances, movements result the direction and 


energy of which are in no wise determined by the character or ee 
force of the external influences, or as they may be conveniently — 
termed the stimuli by which these movements are provoked; and Be 
finally, simultaneously with the process of growth, a certain meta- = 


morphosis, or metabolism, of the protoplasm is continually going on 
resulting in the formation of excrementitious substances which are 
continually being excreted. 
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The processes of growth and metabolism exhibit different degrees 
of intensity in accordance with variations of the environment, and 
whatever physical theory of the mode in which the protoplasmic 
motions are produced.we may adopt, the mechanical force manifested 


- can only be supposed to proceed from the decomposition of a part of 


_ the protoplasm itself into simpler compounds, that is, from a particu- 
lar kind of metabolism. Hence you will I think, be quite prepared 
to hear me speak of all the circumstances in the environment that 
so act upon living protoplasm as to increase its growth or meta- 
_ bolism, as stimuli, and of the property of living protoplasm by 
which all its responses to stimuli are guided, as irritability, instead 
of limiting these terms to the phenomena of automatic movement 
only, as was formerly done. This irritability of living protoplasm 
determines the direction in which its internal forces shall be mani- 
fested. Speaking of it as I do, perhaps you would wish me to cal! 
it sensibility rather than irritability, and I do not know that I 
should object very strenuously to any one who wished to do this. 
But however you may name it, it is this vital property of all living 
protoplasm that produces the sensibility to changes in the environ- 
ment which has been the main factor in the gradual evolution, 
during the ages, of the highest and most complex from the simplest 
and lowest living forms. 

Against this view it has been urged with much ingenuity that 
protoplasm is the material substratum of life, and life merely a 
property of protoplasm; that is, if the words have any meaning at 
all, that life is the resultant only of the forces inherent in the in- 
organic atoms of which the protoplasm is built up. Now, in the 
first place, no one has ever yet been able to show, by any conceiv- 
able synthesis, how the forces known to belong to the several kinds 
of inorganic atoms of which protoplasm is composed, could by their 
combination, produce the characteristic phenomena of living pro- 
toplasm, namely, the phenomena of irritability, as I have just 
described them. But, in the second place, this speculation appears 
to be pretty flatly contradicted by the circumstance that, although 
protoplasm can only be formed within the substance of previously 
existing living protoplasm, it can continue to exist, it does continue 
to exist as protoplasm after it has ceased to live. Not merely can 
it persist for a time without chemical change as dead protoplasm, 
it can subsequently serve as food and be reconverted into living 
protoplasm once more.’ Bear in mind, however, that this change 
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can only be effected within the substance of the livin’ protoplasm 
of the animal that assimilates this food. It is not effected by the 
chemistry of digestion, that merely makes peptone of the pro- 
toplasm; merely makes it soluble enough to pass into the substance 
of the protoplasmic masses that are to appropriate it. These con- 
siderations, then, would seem to show that the material, protoplasm, 
cannot be rightly believed to be of itself the cause and essence of 
life. 

If I should pause here, it seems to me that I should have brought 
forward adequate reasons for believing in the existence of a vital 
principle. But I cannot pause here. Beyond and above all this 
there is another great group of phenomena peculiar to living beings— 
a group of phenomena concerning which, in my own individuality, L 
have knowledge at least as positive as any I possess of the existence 
of force, and which I am led, by a logic quite as convincing as that 
by which any general proposition with regard to the external world 
is proven, to believe exists in like kind and degree in the case of 
my fellow-man. I refer to the phenomena of the perceiving, emo- 
tional, willful, reasoning human mind. Into the argument that 
makes it highly probable that a similar but less and less perfect 
mind exists in the animal world, and identifies with mind the sensi- 
bility of the lowest animal forms, and even that of vegetable proto- 
plasm, I will not attempt to enter to-night. Mr. Herbert Spencer 
himself has presented this view with so much ingenuity, that, with- 
out committing myself to an approval of all his details, I must con- 
tent myself by referring you to his writings for one of the best 
discussions of this matter. It will be sufficient for my present pur- 
pose to close this discourse by the presentation of a few considera- 
tions in relation to mind as it exists in man. 

For myself I know mind only as a manifestation of life, if indeed 
it is not the essence of life. But the old doctrine of Epicurus, 
handed down to us in the poem of Lucretius, that in some way or 
fashion mind is produced by the clashing together of the atoms, has 
been boldly revived of late years, and transmuted into a form more 
plausible to modern thought, although just as unsupported by any 
actual knowledge of facts. 

No one has done this more boldly or more cleverlyethan Mr. 
Herbert Spencer has done in his First Principles, and of course you 
are all familiar with the ingenious argument, in favor of this view, 
which runs through that masterly work. It would be, from many 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 73 


points of view, profitable, but it would be a very laborious task to 
attempt the critical discussion of his argument. It must suffice, for 
my present purpose, to point out that two of the fundamental as- 
sumptions upon which that argument is based are wholly undemon- 
strated. The first assumption is, that mind is itself a force;* the 
second, that mind cannot be conscious of itself, but only of the 
external world. 

If I could bring myself to believe that mind is, in any proper 
sense of the word, a force, and that such popular metaphorical ex- 
pressions as mental force or mental energy accurately described the 
phenomena, I should certainly expect to find at least some shadow 
of proof for Mr. Herbert Spencer’s assertion, that mental opera- 
tions fall within the great generalization of the correlation and 
equivalence of the forces. On the contrary, however, you will find, 

on reading his lucid periods, that his whole argument relates to 
those physical conditions in the organs of sense and in the muscular 
and nervous systems, which are the antecedents of perception— 
which are, in fact, the things really perceived—and in no sense 
constitute the perceiving mind. Between strictly mental phenom- 
ena and the physical forces no one has as yet even attempted to 
establish a numerical equivalent; nay, more, the correlation of 
thought with the physical forces is not only undemonstrated, it is 
utterly unthinkable. You can conceive several different ways, it 
matters not whether true or false, in which the motions we know 
as heat might be converted into those we know as light, and so on 
with the other physical forces; but you cannot represent mentally 
any intelligible scheme by which any of the physical forces can be 
-converted into the simplest or most elementary thought. 

As to the question of self-consciousness, it seems as if the great 
philosopher were reasoning in a circle. He first assumes that the 
fundamental condition of all consciousness is the antithesis between 
subject and object,—which is true only with regard to conscious- 


:- ness of perception, the form of consciousness by which we become 
| acquainted with the non ego,—and then he concludes that there can 
a be no consciousness of the ego because it cannot fulfil these con- 


ditions. That is, in a word, he denies consciousness of the ego, 
because it is not consciousness of the non ego. Really it appears 
= ~ to me that, as against such a philosophy as this it is not amiss to 
appeal to “the unsophisticated sense of mankind,” of which Mr. 
Mansel speaks. But there is fortunately a better philosophy than 
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this; a philosophy which recognizes the validity of the mind’s self- 
consciousness as at least fully equal to the validity of its consciousness 


of the conditions of the body by which it obtains a knowledge of the 


external world. By this self-consciousness I know, with a certainty 
which no doubt can ever disturb, that I have a mind; and by rightly 


applying my reasoning powers to the data of my self-consciousness, 


IT can learn much that will be useful to me with regard to my 
mental processes and the methods of employing them. But here I 


have to stop. I can learn nothing, whether by consciousness or by — 


reasoning, with regard to the real nature of my conscious mind, 
and however much it may long for immortality, neither philosophy 
nor science afford any foundation of proof upon which it might 
build its hopes. 


I have already said that I know mind only as a manifestation of 


life. Its operations are intimately connected with the chemical and 


physical phenomena of living beings, and it exercises over them a ~ . 


certain directing influence, the nature of which we do not under- 
stand. The obedience of our voluntary muscular actions to the 
mandates of the guiding will is a familiar illustration of this 
directing influence. On the other hand, all the knowledge of the 
external world on which the mind exerts its reasoning power reaches 
it through the organs of sense and the nervous system. Indeed, 
our studies of the phenomena of sensation compel us to conclude 


that what our mind really perceives, when it takes cognizance of 


the external world, is merely the ever-changing panorama of our 


own cerebral states. It should be anticipated, therefore, that dis- 


turbed or morbid conditions of the brain would lead to irregular 


or disorderly mental operations; and the-circumstance that this— 


really happens, affords no better proof of the materiality of thought 


than is afforded by. the circumstances of our ordinary normal 


thought. 


So, too, since the cerebral changes, which the mind perceives, are 


themselves of a purely chemico-physical nature, it should be 
anticipated that, like the metabolic processes in other tissues, they 
would be accompanied by an increased excretion of characteristic 
waste-products, by evolution of heat and by afflux of blood. Ex- 


' 


perimental investigation has been directed to each of the8e points, — 


and some important observations have no doubt been made; but 


much of the testimony is conflicting, and our knowledge is still so — 
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incomplete that further inquiry in each direction is greatly to be 
"desired. 
om This is particularly the case with regard to the chemical ques- 
ee. tions connected with the metabolism of the brain. In the first 
. place our knowledge of the chemical composition of brain-sub- 
stance is still in its infancy. The view that its characteristic in- 
- gredient is the phosphorized nitrogenous body described in 1865 
by Liebreich under the name of protagon has been strongly con- 
troverted by Diaconow, Hoppe-Seyler, and Thudicum, while recently 
it has been reaffirmed by Gamgee, and Blankenhorn.” But even 
should this view turn out to be well founded, we have yet every- 
thing to learn with regard to the transformations protagon under- 
goes during functional activity, and the nature of the resulting 
waste products. 
Long before Liebreich announced the existence of protagon, 
however, the attention of the physiological chemists had been 
directed to the prominence of phosphorous as an element in 
the composition of the cerebral substance, and it had been sug-, 
gested that a part of the phosphoric acid excreted in the urine 
might be derived from the metabolism of the brain. As early as 
1846 Bence Jones“ had observed an excess of phosphatic salts in 
the urine during certain brain diseases, notably acute inflammations, 
_ ~~ and an observation published in 1853 by Mosler” appeared to 
indicate that a similar excess followed intellectual activity. 
Byasson [1868] in his essay on the relation between cerebral 
activity and the composition of the urine,’ reports a number 
of urinary analyses which support the view that the excretion 
ofsalkaline phosphates by the kidneys is habitually increased 
during mental work. This opinion has also received a certain 
degree of support from the more fecent papers of Zuelzer® and 
Struebling ;* nevertheless it is impossible to study the detailed obser- 
vations upon which it is based without feeling how meagre and 


Bc unsatisfactory the evidence relied upon really is. It is at best only 
S sufficient to indicate the importance of further inquiry, and to sug- 
4 gest the necessity of avoiding certain obvious errors of method 
___—-which complicate and obscure the results of the investigations 
hitherto made. 


The opinion that mental effort is accompanied by an increase in 
_. the temperature of the brain was first propounded by Lombard in 
1867. Using a delicate thermo-electric apparatus of his own con- 


t 
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trivance, he observed during mental effort a rise of the surface 
temperature of the head, which sometimes amounted to as much as 
one-twentieth of a degree centigrade.” Subsequent and more elab- 
orate investigations confirmed him in this conclusion, which has 


also been supported by observations made with thermo-piles by 


Schiff and Bert, as well as by the use of surface thermometers in 
the hands of Broca and L. C. Gray of Brooklyn.” Gray claimed 


to have observed a maximum rise of as much as two and a half — 


degrees Fahrenheit. These physicians and some others have also 
investigated the relative temperature of the two sides of the head, 
of different regions on each side, the variations produced in certain 
regions by voluntary muscular movements, and those resulting frome 
localized brain diseases.” 

To attempt any discussion of these interesting studies, avid their 
conflicting results, would lead me altogether beyond my prescribed 
limits. It is enough for my present purpose to point out that the 
recent investigations of Francois Frank would seem to indicate 
_ that the variations of temperature actually observed are chiefly due 
to changes in the cerebral circulation. Plunging suitable sounds, 
connected with a thermo-electric apparatus, into the brains of ani- 
mals to different depths, Frank found that the deeper parts of the 
brain are always warmer than its superficial layers. The super- 
ficial layers are continually cooled by radiation, and their temper- 
ature is a degree, or more than a degree centigrade, lower than that 
of the deeper parts. Even these, however, are .1° to .2° centigrade 
cooler than the blood in the thoracic aorta, and it will therefore 
readily be understood that a relaxation in the muscular coats of 
the cerebral vessels, permitting the more rapid circulation of a 
larger quantity of blood, would be promptly followed by an increase 
in the temperature of the superficial parts of the brain. None of 
the observers I have cited have reported a surface temperature of the 


head during mental effort that is too high to be accounted for in” 


this way; and if, as I willingly concede is probable, there is really 
an increased heat-production in the brain itself, it is wholly masked 
by the more considerable change due to afflux of blood. 
Now a consideration of the phenomena of blushing, and certain 
well known sensations in the head, might lead us to expect that 
emotional and mental conditions would prove to be attended by 
increased activity in the circulation of the blood in the brain ; yet 
many difficulties have hitherto been encountered in the attempt to 
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demonstrate experimentally that this is true. Mosso of Turin sup- 
posed that he had succeeded in doing this with his plethysmo- 
graph.” The instrument is essentially a cylinder of water, into 
which the arm is introduced and so fastened in place by a caoutchouc 
membrane that the slightest increase or diminution in the volume 
of the arm will cause the rise or fall of the water, through a tube 
connected at one end with the interior of the cylinder and at the 
other with a suitable recording apparatus. The pen or pencil of 
- this apparatus inscribes a curve that rises or falls with the fluid in 


the tube. Among the curious observations made with this instru- 


ment, Mosso reports that the mental operations and emotions of 
the persons he experimented on were accompanied by a fall of the 
curve, which he regarded as proof that more blood goes to the 
brain and less to the arm during emotion, or mental action, than 
at other times. But the following year these observations were re- 
peated with great care, and with an improved plethysmograph by 
Basch, of Vienna,” who failed to verify them. Most of the phleg- 
matic Germans on whom he experimented did sums in their heads, 
and otherwise exerted their minds, without producing the slightest 
modification of the curve, and none of them appear to have been 
as emotional as Dr. Pagliani, of whom Mosso relates that, his arm 
being in the plethysmograph, when the revered Prof. Ludwig en- 
tered the room the curve fell as if he had received an electric 
shock. Basch has cautiously investigated the causes of the varying 
quantity of blood in the arm in these experiments, and has clearly 
shown how many general and local conditions concur in producing 
the result. Especially has he emphasized the effect of variations 
in the abdominal circulation, which appear to exercise a much more 
considerable influence upon the size of the arm than any changes 
- that occur in the brain. 

‘In subsequent works Mosso has stated that during mental effort, 
such, for example, as is required to multiply small numbers in the 
head, the radial pulse, as recorded by the sphygmograph, is shown 
to become somewhat more frequent, and the recording lever does 
- not rise so high as at other times.” Thanhoffer, who has pointed 
out that in these observations the influence of respiration on the 
pulse was neglected, concluded, nevertheless, from his own sphyg- 
mographic observations, that after due allowance is made for this 
complicating influence, it must be conceded that cerebral activity 
does exercise a certain effect upon the pulse, and in the direction 
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stated. Eugéne Gley, in a recently published essay, claims to — 


have obtained similar results, and states that at the same time the 
sphygmographic trace of the carotid artery shows a higher upstroke 
of the recording lever, and other indications of dilatation of the 
vessel.” While these observations are not sufficiently numerous, or 
free from objections, to be accepted without question as proof that 
an increased supply of blood to the brain invariably accompanies 
mental effort, they are certainly sufficient to encourage further labor 
in this interesting field. 

But if the arguments in favor of the purely material nature of 
our mental operations that have been based upon the imperfect re- 


sults of the three lines of investigation I have just referred to must — 


be rejected as utterly fallacious, what shall we say of the logic that 
attempts to draw a similar conclusion from the results of those 


inquiries into the phenomena of personal equation which aim at 


determining the time that must be allowed for the mental operation 
involved?” Do we, then, indeed need the beautiful experiments 
of Hirsch and Donders® to prove that thought occupies time? 
Whence, indeed, do we derive our primitive conceptions of time 


save from our consciousness of the succession of thought? And — 


how could even the shortest time be occupied by even an infinite 
number of thoughts if each thought did not occupy at least some 
time, however brief? 
I have thus, gentlemen, attempted to show that we are logically 
compelled to invoke the existence of a vital principle ix order to 


account for certain important groups of phenomena occurring in~ 


living beings which cannot possibly be explained by the chemical 


and physical forces of the universe. These phenomena form a — 


series, at one end of which we find the mere irritability or sensi- 
bility of the humblest mass of living protoplasm ; at the other the 
reasoning faculty of the human mind. From the one extreme of 


this series to the other I recognize the manifestations of the vital 


principle. I willingly confess that I know nothing of the ultimate 
nature of this principle, except that it must be very different from 
the chemical and physical forces whose operations I have learned 
to recognize in the organic as well as in the inorganic world ; never- 
theless I am compelled by my study of the phenomena”to conclude 
that it exists. I know that Mr. Huxley, only last summer, declared 


in the International Medical Congress at London, that the doctrine 


of a vital principle is the “asylum ignorantiz of physiologists;”® 
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but this ancient sarcasm has now been applied to so many things 
that it has long since lost whatever sting it may once have pos- 


~ sessed, when it was fresh and new. And I also know that one of 
_ the chief characteristics of true science is the sharpness with which 


it enables us to discriminate between that which we have proven 


and really know and that which we have not proven and do not 


know. Better far is it, and a thousand times more in accord with 
the simple honesty of science, to acknowledge frankly the truth that 
phenomena occur in living beings which the inorganic forces do not 
expldin, than to mistake our wishes for discoveries, to convert con- 
jectures into dogmas, or, worst of all, to transform an undemon- 
strated hypothesis into a superstitious, aggressive, and intolerant 
creed, 

Nor will the soundness of the conclusions, at which the present 
generation shall arrive as to this matter, be without its practical 
effect upon methods of biological research, and the consequent 
future progress of biological science. It is not a mere metaphysi- 
cal subtlety, but a subject of practical importance that I have asked 
you to consider to-night. For if the chemico-physical hypothesis 
of life be true, the only road of progress in biology lies through’ 
the chemical and physical laboratories. Now, I have already this 
evening more than once indicated how highly I esteem the class of 
biological work that has already been done in these laboratories, 
and I have endeavored to show how large is the unexplored biolog- 
ical field that can be explored only in this manner. But in addi- 
tion to all that we can ever hope to do in this direction—and I insist 
upon its importance—I insist also upon the importance of other 
lines of work: I insist upon the importance of the systematic 
study of the phenomena of growth and development, of genera- 
tion and heredity, of sensibility and mind. All that can thus 
be learned we need to know, and not merely for its own sake. This 
knowledge is indispensable to the right interpretation of the suc- 
cession of life upon the globe in the past, and the successful direc. 
tion-of the interference of the human will with the future succession 


‘of life upon the globe in accordance with human necessities. We 


shall make slow progress in this direction if we confine our efforts 
to the application of chemistry and physics to those phenomena of 
living beings that can be thus explained. The other phenomena, 
not thus explicable, must also be studied in detail, arranged into 


orderly groups, and made the basis of such inductions as our 
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knowledge of them may warrant. It is only. ts Pee 
method that we can hope ultimately to acquire, with regard to 
phenomena of living beings, that power to predict, which is 
criterion of true science, and that power to control, which we 
sorely need. . : “ee 
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Etat du pouls carotidien pendant le travail intellectuel, Archives de Phys. norm, 
et path., Sept.-Oct., 1881, p. 741. 


60 BARKER—P. II, of. cit., supra. 


61 Hirscu—Détermination télégraphique de la difference de longitude entre les 
observatoires de Genéve et de Neuchatel, Genéve et Bale, 1864. DONDE ian 
Reichert and Du Bois-Reymond’s Archiy., 1868, p. 657. t 


& T. H. HuxLey—7 he connection of the Biological Sciences with Medicine, _ 
The Popular Science Monthly, October, 1881, p. 800. 


At the conclusion of the reading the thanks of the Society were 
voted to the President for his able and instructive address. , 


ro" 


208tH Mretine, (11TH AnnuAL MEeEtING,) DECEMBER 17, 1881. 
‘The President in the chair. 
Forty-four members present. 
The minutes of the last annual meeting were read and adopted. = 


The Secretary, Mr. THEoDORE GILL, read the list of members _ 
who had been elected since the last annual meeting. 


The Treasurer read to the Society his report upon the receipts, — 
expenditures, and remaining funds of the Society for the year now 
about to close. He also read the list of members whose dues had — 
been paid. 


The Chair then reported to the Society a resolution of the Gen- — 
eral Committee, which is as follows: é 

Resolved, That the President be requested to ask the sodas to 
appoint a committee to audit the Treasurer’s report, and to com- 
municate the result of their audit to the Society at its next meeting. 
- In accordance with this request, and also with that of the Treas- 
urer, it was moved and carried that the Chair appomt a committee 
of three for the purpose named in the resolution. 

The Chair appointed a Committee of Audit, consisting of Messrs. rere 
John Jay Knox, G. K. Gilbert, and Robert Fletcher, ; 


Mr. Taornron A. JENKINS then offered the following resolution : 


Resolved, That all persons who have resigned membership in the ~~ 
Society, or failed in their duties as provided for in the rules of the 
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es Society, shall be dropped from the succeeding published list of 
members. 

By a vote of the Society this resolution was referred to the Gen- 
eral Committee. 


_ The Society then proceeded to ballot for officers for the ensuing 
year, and the following officers were elected : 


President, Wituram B. Taytor. 
:  -Vice-Presidents, J. E. Hinearp. J.C. WELLING. 
See J.J. WoopwarRp. J. K. BARNEs. 
-_- Preasurer, CLEVELAND ABBE. 

Secretaries, THEODORE N. Gitu. Marcus BAKeEr. 


. MEMBERS OF THE GENERAL COMMITTEE. 


J.S. Brnires. GARRICK MALLERY. 
C. E. Dutton. Smuon NEWcoMB. 
J. R. Eastman. J. W. PowEtu. 
E. B. Exxiort. C. A. ScHort. 

Bey, Witi1am HARKNESS. 


~ 


Fs The rough minutes of the meeting were then read and approved, 
and the Society adjourned. 


209TH Mrerin. JANUARY 14, 1882. 
5 The President, Wm. B. Taytor, in the chair. 


Upon taking the chair President-elect TayLor offered a few re- 
marks, and thanked the Society for the honor conferred upon him. 


The minutes of the 207th meeting—the 208th being the annual 
meeting—were then read and approved. 


A communication by Mr. Bens. Atvorp was read, entitled 
CURIOUS FALLACY AS TO THE THEORY OF GRAVITATION. 


_ Some years since I noticed in a text book on astronomy, used in 
one of the most celebrated colleges in the United States, a pretended 
demonstration that the attraction of gravitation must vary inversely 
as the square of the distances. It was continued in several editions 
down to about 1850, when that portion was omitted. I always sup- 
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posed that the author copied it from some old authority ; bie he 3 
was not guilty of inventing it, abused as it was. ae 

In “ Hind’s Dictionary of Arts and Sciences” (one volume, folio, im 
London, 1769, copy in the Congressional Library) it is found under 
the article “ Attraction.” "alge 

The first named author announced that “ Gravity at different dig 
tances from the east must vary inversely as the square of the dis- 
tances.” He proceeded substantially as follows : 


“The total amount of attraction exerted by the earth upon bodies 
exterior to it is the same as though that force was all concentrated —__ 
in the centre. But a force or influence which proceeds in right —_ 
lines from a point in every direction is diminished as the square of 
the distance is increased. For, let the centre of the earth be the ~ 
vertex of a pyramid, cut said pyramid by two parallel bases at —_ 
different distances from the vertex, making two similar pyramids. 
Whatever the nature of gravity, its influence at the distance of each 
base must be equally diffused over the base. Therefore its intensity or 
force will be as much less at the greater base, as contrasted with its in- 
fluence at the nearer and lesser base, as the surface of the latter is to 
the surface of the former. But the surfaces of these bases are to 
each other as the squares of their distances from the vertex. There- _ 
fore the force of gravity varies inversely as the square of the dis- 
tances.—Q. E. D.” 3 


Actually he placed Q. E. D. to it as if it was a mathematica, 
demonstration ! 

He afterwards said : Bi, 

“The intensity of light at different distances from the radiant __ 
varies inversely as the square of the distances. This proposition is 


proved in the same manner as that respecting gravity, the reasoning 3 
in. which applies to al/ emanations from a centre.” 


Subsequently, when he got to refer to the laws of Kepler, he 
said : 

“They, therefore, became known as facts before they were demon- 
strated mathematically. The glory of this achievement was re- 


served for Newton, who proved that they were necessary results of 
the law of universal gravitation.” 


This sentence would have astonished Newton! It placesthecart = 
before the horse. From the empirical laws of Kepler‘the theory of — 
gravitation was mathematically derived by Newton. Not the re- 
verse. What a confusion of ideas that Kepler’s laws could both be 
demonstrated mathematically and observed as facts? How it be 
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-ittles the labors of Newton, who should have made his discovery 
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(de novo from his own breast) by a geometrical process and not 
from the observed facts! 

But my principal object in referring to this curious fallacy was 
to give an attempt of my own to show its fallacy by a “ reductio ad 
absurdum.” 

I can prove by an entirely similar process, with equal plausibility , 
that the force of gravity must vary inversely as the cubes of the dis- 

tances. Instead of a pyramid take a cone. Let the centre of the 
earth be the vertex of a cone. Place two spheres or molecules of 
different sizes,* tangent to the cone, at different distances from the 
vertex. Whatever the nature of gravity, its influence at the distance 
of each sphere must be equally diffused throughout the solid contents or 
volume of each sphere. Therefore its intensity or force will be as much 
less at the greater sphere, as contrasted with its influence at the nearer 
and smaller sphere, as the volume of the latter is to the volume of the 
former. But these volumes or solid contents vary as the cubes of 
their radii, or as the cubes of their distances from the vertex. 
Therefore the force of gravity varies inversely as the cubes of the 
- distances. 
The oracular “Q. E. D.” could have been placed to this fallacy 
- with full as much propriety as in the former case, for I have used 
nearly identical words. Of course they are both pure assumptions. 
Neither are mathematically true, and the one destroys the other, as 
they are contradictory. But the first is true as arrived at by severe 
induction from the observed facts. 

If I was a professor of logic, I should give these as specious ex- 
amples of the danger of false premises, and of the ease with which 
they could be manufactured. 

- Indeed, the authors first named would imply that there could in 
the science of mechanics be no central forces, no empirical laws. 
Indeed, they would reduce the whole planetary system, the whole 
cosmos, to a geometrical necessity ; and they would lose that inter- 


__ esting exposition in physical astronomy as to the wisdom and benefi- 


~ cence exhibited in the planetary system as it exists. 
In, the well-known discussion of central forces by Poisson, the 
equation of the curve when referred to co-ordinate axes is ascer- 


__-*The word molecules, being now a favorite word with the physicists, might 
suit the casuist a little better. . 
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tained, and the change of one constant in the equation causes a ~ 
change in the nature of the curve. If the law varied directly as 


the distance, the orbits of the planets would be ellipses as now, (but 
the sun would be at the centre, and not at one foci,) and they would 
all revolve in the same period about the sun, and on the surface of 
any planet no attraction towards its centre would exist. This 
curious result would follow: that any object projected into the air 
would immediately be carried from the earth, and would perpetu- 
ally revolve as a satellite, like the moon, around it. All terrestrial 
objects would be unsettled and float about in the air in the utmost 
disorder. 

If, on the contrary, the law varied inversely as the cube of the 
distance, (according to that precious second fallacy above set forth,) 
each planet would describe a spiral orbit, (if at first projected 
towards the sun,) continually winding and winding towards the 
sun; or, if perchance projected at first from it, would move in a 
spiral curve, causing it to recede farther and farther from the sun; 
and the eye of Omniscience alone could trace its final wanderings. 
What a contrast, all these suppositions, to the order, stability, 
beauty, and beneficence of our planetary system as it exists! 


The next communication was by Mr. M. H. DooxirrLe 


ON THE GEOMETRICAL PROBLEM TO DETERMINE A CIRCLE 
EQUALLY DISTANT FROM FOUR POINTS- 


“ Describe a circumference equally distant from four given points; — 


the distance from a point to the circumference being measured on a 
radius or radius produced. In general there are four solutions.” 
(Chauvenet’s Geometry, problem 110.) 


These four solutions were undoubtedly obtained in accordance 
with the conception of three given points all either inside or outside 
of the required circumference. Three other solutions may be ob- 
tained from the conception of two given points inside and two out- 
side. Mr. Marcus Baker has suggested that a distance may prop- 
erly be measured from a given point through the centre of the 


circle to the opposite side of the circumference. This interpretation 


increases the number of solutions to fourteen. 


This communication gave rise to a brief discussion, participated 
in by Messrs. Harkness, Newcoms, and Baker, the latter point- 
ing out that the problem appedrs among the exercises of Rouché 
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and Comberousse’s Traité de géométrie élémentaire, (2d ed., p. 113, 


_ Ex. 124,)'a source from which Prof. Chauvenet drew many of his 


exercises. In Chauvenet’s Geometry this problem appears as Exer- 
cise 110, page 508, with the statement that there are in general four 
solutions. This statement does not occur in the French work cited, 
and, therefore, the error appears to be due to Chauvenet himself, a 
thing somewhat noteworthy, as Chauvenet’s works are in general 
very accurate. 


Mr. Atvorp then remarked 
ON SOME OF THE PROPERTIES OF STEINER’S “ POWER-CIRCLE.” 


After the consideration of this communication the report of the 
Auditing Committee, appointed at the 208th meeting, was called 
for, and, in the absence of the chairman, Mr. Knox, was presented 
by Mr. Fletcher. The following is the report: 


WasHineton, January 18, 1882. 
Mr. President and Gentlemen 
of the Philosophical Society of Washington : 

We, your committee, appointed at the annual meeting, December 
17th, 1881, to audit the report of the Treasurer for the years 1880 
and 1881, have the honor to submit the following report: 

We have examined the statement of receipts of dues from mem- 
bers and of interest on bonds, and find the former to be $1,175 and 
the latter $125, as appears in the Treasurer’s statements of accounts 
for the years 1880 and 1881. 

We have examined the vouchers for disbursements for the same 


_ period, and find them correct. 


We haVe compared the return checks with the vouchers and with 
the entries in the bank book, and find them correct. 

We have examined the bank book, and found the balance as set 
forth to be correct, said balance, deducting the amount of two 
checks not yet returned, being $320.16, with Messrs. Riggs & Co. 

The bonds referred to in the statements of assets were exhibited 
to us by the Treasurer, and consist of $1,000 U.S. 43s and $500 4 
per cent. bonds. 

All of which is respectfully submitted. 

Jno. JAY Knox. 
Rosert FLETCHER. 
G. K. GILBERT. 


oP = 2 
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The report was adopted, and the committee discharged. 


The President, Mr. TayLor, then offered a brief communication __ 


ON THE TOTAL LUNAR ECLIPSE OF JUNE 11, 1881. 


This was noteworthy for the bright illumination of the moon’s 
disk, which occurred during totality. The features of the moon’s 


surface could be seen almost as distinctly during total eclipse as 
during full moon. This phenomenon was attributed to the refrac- — 
tion caused by the earth’s atmosphere. To an observer stationed 


upon the moon a bright circle of sunlight would be visible sur- 
rounding the earth, and to the light from this source was attributed 


the illumination of the moon’s disk seen during total lunar eclipses. * 


This communication was discussed by Mr. HARKNEsS. 


Mr. Dat then presented a brief communication 


ON SOME PECULIAR FEATURES OF MOLLUSKS FOUND 
AT GREAT DEPTHS. 


While considerable difficulty was experienced in separating some 
of the forms by their shells alone, yet, when their anatomy was ex- 


amined, some very striking differences were presented. Among the 


dredgings aff the Atlantic coast and in the Gulf of Mexico by the 


Blake were found mollusks claimed to be representatives of two 


new families having a dentition simulating that of the Docoglossa. 


One related to the Fissurellidz and the other referable to the order . 2 af 


Rhipidoglossa. 


This communication was discussed by Messrs. Git and ALVorD, 
after which the Society adjourned. 


210TH MEETING. January 28, 1882, — 


President Wm. B. Taytor in the chair. 


Thirty-nine members and visitors present. 


Mr. FEeRREL presented to the Society a communication entitled 


ON THE CONDITIONS DETERMINING TEMPERATURE, .. 


but, from lack of time, did not complete its presentation, and asked 
for a continuance at some future meeting. 
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"Mr. L. F. Warp then read a paper entitled oie 
_ ON THE ORGANIC COMPOUNDS IN THEIR RELATIONS TO LIFE. 


_ This paper was briefly discussed by Messrs. ANTISELL and 
_Exiort, after which the Society adjourned. 


2117TaH MEEtING. Frepruary 11, 1882. 


President Wm. B. Tayxor in the chair. 
Mr. GILBERT presented to the Society a communication 
ON ERRORS OF BAROMETRIC OBSERVATIONS PRODUCED BY WIND. 


This communication will be published in full in the Report of 
the Geological Survey. 


sant This communication was discussed by Messrs. Baker, Mason, 
and ANTISELL, after which the Society adjourned. 


"ae 2120 Mrrrine. Fepruary 25, 1882. 


President Wm. B. TAYLor i in the chair. 


Thirty members and visitors present. 


Mr. Ferret presented to the Society the concluding portion of a 
communication offered to the Society at its 210th meeting, January 
28th, 


om = ON THE CONDITIONS DETERMINING TEMPERATURE. 


The usual formula for the rate of cooling of a heated body in 
vacuo, first given by Pouillet as determined from the experiments 
of Dulong and Petit, is of the form: 


dh = Bf(ut — pt’) : 

In which 
B = the units of heat radiated by a unit of lamp-black surface in 
; a unit of time; 
_ _- f = the radiating power of the body, lamp-black being unity ; 
. . t= the temperature of the cooling body ; 
Be. t’ == the temperature of the enclosure; 
- _ == a constant, of which the value is 1.0077 ; 
a _ 6h = the heat lost in a unit of time for each unit of surface. 
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The first part of the second member, Bfv7 , expresses the amount 


of heat radiated by the body, and the second, Bfu™’, the amount of 


heat received from the enclosure; the radiating and absorbing ~ 


powers being usuatly assumed to be the same, f is common to both. 

In applying this formula to bodies in space, protected from the 
rays of the sun, 7’ would represent the temperature of space, by 
which is meant the temperature at which a body would stand by 
the heat received from the stars. In applying it to bodies on the 
earth’s surface it may be regarded as the temperature of an imagi- 
nary enclosure, from which as much heat would be received as 
from all surrounding objects, the earth’s surface, and the atmos- 
phere, &c., not including the sun, and hence it represents the shade 
temperature. 

If we now suppose the body to be exposed to the direct rays of 
the sun, the amount of heat thus received must be added to that 
received from space, or from terrestrial surroundings, that is, to 
Bfv*, and the preceding formula then becomes, 


(1) oh = — Kf + Biot — nw) 
In which 


EK = the units of heat received from the sun on a unit of surface; 


p =the ratio between the surface receiving rays, projected on a 
plane perpendicular to the rays, and the whole radiating sur- 
face. 


As the body receives the rays from one direction and upon one 
side only, and radiates from all sides, the average amount of heat, 
Kpf, received over the whole surface and absorbed, must be com- 
pared with the amount lost by radiation, and hence the factor f 
must come in, since only the heat absorbed affects temperature, the 
absorbing and radiating power here, as usual, being assumed to be 
the same. 

In the case of a spherical body, as the bulb of a thermometer, 
the value of p becomes 4, since the projected receiving surface of 
the sphere is one-fourth of the whole radiating surface of the 
sphere. In the case of a long cylinder, in which the radiation from 
the ends could be neglected in comparison with the whole, the value 


of p becomes 1 if the side of the cylinder is exposed perpendicu- 
zt 


larly to the sun’s rays. In the case of a thin disk, with its surface 
perpendicular to the sun’s rays, neglecting the radiation from the 


~ 
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edge, the value of p would be 3. In the case of such a disk, in 
which the radiation is from one side only, which would be approxi- 
mately so in the case of such a disk with the opposite side of pol- 
ished silver, the value of » would be unity. 
The amount of heat, K, received from the sun through the atmos- 
phere at the earth’s surface is usually expressed by 
(2) Kk = Ape 
In which . 
A = the heat received from the sun on a unit of surface at the top 
of the atmosphere ; 
= = the secant of the zenith distance of the sun; 
p =a. constant for all zenith distances, but differing in different 
states of the atmosphere, but always less than unity. 


In the case of a static equilibrium of temperature, which was 
the only case considered, 5h vanishes, and the preceding equations, 
(1) and (2), give 


(3) pApe = But — p12’) 


~ This equation expresses the condition which determines the static 
temperature, t, of a body, and it is seen that this depends.upon the 
solar constant A; the form of the body, upon which the value of r 
depends; upon the value of p, or the state of the atmosphere; 
upon the zenith distance, which determines ¢; upon the radiating 
constant, B; and upon the shade temperature, z 

Putting for the unit of heat the amount required to raise the 
temperature of a cubic centimetre or gram of water one degree 
centigrade, and the square centimetre, second, and degree centi- 
grade, for the units of surface, time, and temperature, respectively, 
the value of B was determined by the author, from the experiments 
of Mr. J. P. Nichol on the rate of cooling of a blackened copper 
ball in vacuum, surrounded by an enclosure of blackened surface, 
(Proc. Royal Soc. Edin., 1869-70, p. 207,) to be .01808. This 
value was considered more reliable than that of Pouillet from the 
experiments of Dulong and Petit, since the latter were made on the 
rate of cooling of mercury in a glass bulb, and the results had to 
be reduced to those which would have been obtained with a black- 
ened surface; and the value of the radiating power, f, for glass, 
which was used in this reduction, Pouillet states, was somewhat 
hypothetical, and so it left some doubt with regard to the true value 
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_ 2 
of the constant. Pouillet’s value of B for the minute-unit was 
1.146, and this reduced to the second-unit is .01910. The value 


# = 1.0077 required no change to satisfy the results of Mr. Nichol’s 
experiments. 

The value of A, deduced from the experiments of Pouillet and 
Herschel with the actinometer, is .03046 for the mean distance of 
the sun, both sets of experiments, when reduced to the sun’s mean 
distance, giving very nearly the same value. At the time of the 
earth’s perihelion this is about one-thirtieth greater, and at aphelion 
as much less. 

Pouillet’s value of p for clear weather is about 0.75, but others 
make it considerably less. It can hardly be regarded as a constant, 
but only as a sort of average of values for clear weather, which 
may differ very much at different times. According to Tyndal, 
who maintains that the absorption power of the atmosphere in clear 
weather depends almost entirely upon the amount of aqueous vapor 
in it, the value of this constant, even in clear weather, must depend 
very much upon the hygrometric state of the atmosphere. 

With the preceding numerical values of the constants of A and 
B, the preceding equation gives 


(4) ‘ ; ST ed ee hana 4 1 3 


pe 


for determining the value of t — 7’, for any zenith distance of the 
sun, of which the secant is «, where the value of p and the shade 
temperature tr’ are known. But since the value of B was deter- 
mined for a vacuum, this formula is only applicable where the radi- 
ating body is in a vacuum, and cannot be applied in cases where 
the body receives or loses heat by conduction or convection. 

The first term of the second number of the preceding equation 
depends upon K, the heat received from the sun, and, therefore, 
vanishes where the body is in the shade, and we then have t — 7’ 
=-(). Hence the temperature of all bodies having the same sur- 
roundings must cool down to the same temperature, c’. This is a 
necessary consequence of the equality of the absorbing and radiat- 
ing powers of bodies. _ 

The author had been able to find but few observations of the 


value of t — 7’ to compare with the theoretical value given by the ~ 


preceding formula. Hooker states that from’ a multitude of de- 
sultory observations made on the Himalaya Mountains at an eleva- 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 95 


+ 


tion of 7,400 feet, he concluded that the average effect of the sun’s 


rays on a black-bulb thermometer was 125.7° or 67° (87.2° C.) 


above the temperature of the air. The shade temperature was, 


therefore, 14.8° C. With this value of 7’, and the value p = + for 


the spherical bulb, we get 7 — 7c’ = 41.6° at the top of the atmos- 
phere where p = 1. The value of p for that altitude, and also the 
value of « for the observations, are not accurately known. At the 
elevation of 7,400 feet, Pouillet’s value of p = .75 would have to 
be considerably increased, but the effect of the exponent « would ~ 


perhaps bring the value of p® equal to about .75. With this value 


7\ 


> 


of p® the formula gives s — <’ = 32.4°, five degrees too small for 


the observed value. 
Again, at the height of 18,100 feet, he found in January, at 9 


a.m., the temperature of the black bulb 98° with a difference of 


68.2°, and at 10 a. m., 114° with a difference of 81.4°. From the 
average of these we get 7’ = — 0.4° C. and 7 — 7’ = 41.6° C. 
The preceding formula gives t — ct’ = 45.7° C. at the top of the 
atmosphere where p = 1. At the elevation of 13,100 feet the value 
of pe should not be very much less than unity—perhaps about as 
much less as would reduce the theoretical value 45.7° down to the 
observed value 41.6°. 

It should be remarked here that the theory requires that the two - 
thermometers should have exactly the same surroundings. If the 


one thermometer is in a vacuum surrounded by a glass bulb and 
-. the other outside, this condition is not perfectly fulfilled, and the 
- indication of the thermometer outside in the shade might vary a 
- jittle from one in the shade within the bulb, unless this -bulb is so 


situated as to have the same temperature as the external shade 
thermometer. 

Tf, in place of a black-bulb thermometer, we had a thin disk with 
a blackened side exposed perpendicularly to the sun’s rays, and 
the opposite side of polished silver of which the radiating power is 
extremely small, we should have in this case the value of p = 1 
very nearly, and with this value of p the formula would give, in 
the first of the examples above, for the top of the atmosphere, 
t— 7 = 106.6° C., which, added to the shade temperature, 14.8°, 
would give s = 121.4° C. This enormously high temperature is 
not inconsistent with observation, for water has been made to boil 
from the effect of the direct rays of the sun at the earth’s surface, 
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where the theoretical condition of our formula, that no heat shall | 
be lost by conduction, was not perfectly fulfilled. 

A portion of the earth’s surface, where the soil is dry and sandy, 
having little conductivity for heat and exposed to the vertical rays 
of the sun, would be a case similar to that of an isolated disk radi- 


ating sensibly from one side only, and the temperature of such a ~ 


surface, so exposed, should stand at a very high temperature, but 
of course not nearly up to the theoretical temperature, since much 
heat would be conveyed away by the conduction and convection of 


the air, and also some conducted down into the earth. The tem- 


perature of sandy soils is often observed to be as high as 150° F. 
and upwards, and the preceding theory explains these very high 
temperatures and the great differences of temperature of different 
bodies under the same circumstances. 

From equations (2) and (3), with the given values of A and B, 
we get 


(5) K = 07232 pt (ut — 7 — 1) 


This is an actinometric formula, giving the amount of heat re- 
ceived from the sun, in absolute heat units, from the observation of 
the sunshine and shade temperatures. So far as the author’s read- 
ing extends no such formula has ever been given, but t — 7’ has 
been regarded as a measure of the sun’s relative intensity under 
different circumstances. The formula not only gives the absolute 
instead of the relative amount of heat received, but it shows that 


z—7 is not proportional to K, and consequently not a correct 


measure of the relative intensities of the sun’s rays. With an ob- 
served value t — 7’ = 35° and 7’ = 30° the formula gives K = 


.02806; but with the same value of 7 — 7’, and with the value 
of 7 = 0°, it gives K = .02229. Hence the value of K is not ° 


proportional to 7 — z’, and differs considerably when the value of 
z — 7, under different circumstances, is the same. Both these 
values of K are less than the value of A = .03046, as they should 


be by equation (2). The greater the altitude the more nearly | 


should the value of p approximate to that of unity, and the more 
nearly should the value of K approximate to that of A. 

If the value of p, according to Tyndal, as has beem stated, de- 
pends upon the hygrometric state of the atmosphere, then the value 
of K, as given by the preceding formula, for any observed values 


of t and 7’, must give the diathermancy, and consequently the 


) 


% 
= 
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hygrometric state of the atmosphere in clear weather, not only for 

the point of observation, but generally throughout the whole extent 

of the atmosphere through which the rays pass, for the greater the 

yalue of K the greater the diathermanancy of the air, and hence 
the less the amount of aqueous vapor in it. 


This was briefly discussed by Messrs. Harkness, H. FARQUHAR, 
and TAYLOR. 


Mr. ANTISELL then began the presentation of a communication 
ON THE BUILDING UP OF ORGANIC MATTER, 


which was unfinished when the hour of adjournment arrived, and 
its completion went over to the next meeting. 


213TH MEETING. Marca 11, 1882. 


President Wm. B. Taytor in the chair. 


Thirty-seven members and visitors present. 


Mr. ANTISELL then presented to the Society the remainder of his 
communication 


ON THE BUILDING UP OF ORGANIC MATTER, 


the presentation of which was begun at the last meeting. 

A brief discussion of this paper—the session having been pro- 
longed for this purpose—followed, and was taken part in by Messrs. 
GiLt and Warp, who took exceptions to some of the conclusions 
arrived at in the communication. 


Dave Marerune. Marcu 25, 1882. 


President Wm. B. Taytor in the chair. 


Thirty-six members and visitors present. 


The President announced to the Society the death, at 3 p. m. this 
day, of pneumonia, after an illness of two days, of Mrs. Joseph 
Henry, widow of the first president of the Society. 

t 
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Mr. A. B. Jonson then presented to the Society*a communica- 
tion 
ON SOME PECULIAR RAVAGES OF TEREDO NAVALIS. 


This communication was discussed by Messrs. ANTISELL, DALL, 
Gitt, HARKNEss, and WHITE. 


Mr. ANTISELL called attention to the fact that the existence of 
the Teredo, as well as that of other destructive mollusks brought 
to our harbors by shipping, along our entire coast is well known, © 
and that, in view of this fact, it is a matter of surprise that provi- 
sion was not made for guarding against this danger. ‘To this it was 
answered by Mr. Johnson that the wharf was a temporary one, being 
only needed for three months, and that, although the presence and de- 
structive powers of the Teredo were recognized by the Board, it did 
not appear that in any previous case the destructive action of 
the Teredo was sorapid as to render special precaution necessary 
in this case. Upon a question from Mr. Harkness it was asserted 
by Mr. Johnson that a pile, examined on September 15 by divers, 
and found sound—chips cut by divers from the pile under water 
were found unbored by the Teredo—broke down on September 19, 
thus indicating a destruction of a pile in four days. 


The accuracy of the observation of September 15, that the chips 
were unbored, was questioned by Mr. Dall, who asserted that the 
Teredo in its youngest stage attacks the wood, and that the hole 
made is at first very minute, and is gradually enlarged and deep- 
ened as the mollusk grows. So that a pile which appears sound on 
the surface may, in fact, already be seriously injured by Teredo bor- 
ings. In San Francisco Bay the work of destruction of piles by the 
Teredo, and their renewal goes on continually, and it is estimated 
that a complete renewal of all the piles in the bay occurs every 
seven years. The mollusk works and breeds the year round in 
waters above a temperature of 60° F. It attacks the hard woods, 
as lignum vite, quite as readily as softer woods, but the destruction 
in such case is less rapid. Such woods, however, as palmetto, con- 
sisting of bundles of tough fibres interspersed with soft or spongy 
material, are only slightly, if at all, injured. 


Mr. Giuu called attention to the fact that the Dutch Commis- 
sioners, appointed in consequence of the great ravages of the Teredo 
on the coast of Holland in about 1859, found creosote the best pre- 
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ventive. They further found that the activity of the Teredo was, 
to a certain extent, dependent upon meteorological conditions since 
the years 1720, 1755, 1782, 1820, and 1850, were seasons of great 
drought, and consequent increase of salinity of the sea-water along 
the coast, and in those years the destruction caused by the Teredo 

-was unusually great. F , 
Respecting the geological age of the Teredo, Mr. Wurre exhib- 
ited to the Society fossilized wood from the cretaceous formation 

' showing Teredo borings. 


Mr. Bituines then presented to the Society a communication 
ON THE VENTILATION OF THE HOUSE OF REPRESENTATIVES, 


which was unfinished when the hour of adjournment arrived, and 
went over to the next meeting. 


Adjourned. 


215TH MEETING. APRIL 8, 1882. 
President Wm. B: Taytor in the Chair. 


Forty-eight members and visitors present. 


Mr. Briures then continued the presentation of the communica- 
tion begun at the last meeting 


ON THE VENTILATION OF THE HOUSE OF REPRESENTATIVES, 
of which the following is an abstract: 


The difficulties to be overcome, and the means used for this pur- 
pose were explained, and plans and sections of the Hall of the 
House of Representatives at the Capitol, in Washington, were 
shown. The amount of fresh air required is about one foot per 
second per person, if an approach to perfect ventilation is de- 
sired. The imperfect form of ventilation by dilution requires from 
forty to fifty feet per minute. When a hall is occupied only one 
or two hours, the cubic space is important, but in long sessions it 
is the supply rather than the space that must be looked to. 

To produce the requisite movement of the large amount of air 
used, special force must be supplied. This may be propulsion—the 
plenum method, or by aspiration—the vacuum method, or a com- 
bination of the two. The effect of wind and rain on aspirating 
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systems was alluded to. In the majority of such halls the plenum 
system, by means of a fan, is used. The difficulty in introducing 
this large amount of air into a hall depends partly on the neces- 
sity for avoiding unpleasant currents, and partly on the cost of 
heating and supplying power. ‘The question of cost, however, in 
such halls as are referred to, is usually a minor consideration, but 
if the tastes of individuals as to temperature are to be consulted— 
that is, if each man is to have his air at the temperature which 
suits himself—the cost becomes a serious matter. 

The effects of various positions of fresh air inlets were pointed 
out, and stated to depend largely upon the tendency of air to ad- 
here to surfaces over which it passes, as shown by the investiga- 
tions of Savart and others. The difference between the upward 
and downward system were pointed out. 

The various modes of heating were described, more especially 
with reference to their effect upon the air, and the influence of 
moisture was discussed. Probably the importance of moistening 
the air is less than has been supposed, and the methods employed 
for this purpose have been beneficial only indirectly. 

The system of heating and ventilation of the Hall of the House 
was then described, and compared with that of the English Houses 
of Parliament, the Chamber of Deputies at Versailles, and the 
Grand Opera House at Vienna, and Frankfort on Main. 

The great importance of skilled superintendence was pointed out, 
and the necessity for continuous records was insisted on. 


Remarks upou this communication were made by Messrs. ANTI- 
SELL, ELuiorr, Mussry, and PowE Lt. 

Mr. Hitearp then presented a communication 
ON SIEMENS’ DEEP SEA THERMOMETER AND CARRE’S ICE MACHINE. 


Remarks on this communication were made by Messrs. ANTI- 
SELL, Datu, Durron, and E. J. FarquHar, after which the So- 
ciety adjourned. 


216TH MEETING. APRIL 22, 1882. 
President Wm. B. Taytor in the chair. 
Thirty-six members and visitors present. 


The Secretary read a list of names of persons who had been 
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elected to, and had accepted membership in, the Philosophical So- 
ciety, viz: Ezra Westcott CLuark, Henry Fuiacc FRencu, 
Henry ALLEN Hazen, CoHartes Huco Kummet, Isrart Coox 
RusseLi, Win~ti1am Wirt Upron, ALBERT Lowry WEBSTER. 


Mr. Ferret then presented to the Society a communication 


ON SOLAR RADIATION AT SHERMAN, WYOMING. 
The next communication was by Mr. C. A. Wurrr 


ON ARTESIAN WELLS ON THE GREAT PLAINS. 


This communication has been essentially reprodnced with the 
title, “ Artesian Wells upon the Great Plains,” (subscribed C. A. 
White,) in the American Review for August, 1882, No. 135, pp. 
187-196. 


Mr. ANTISELL called attention to previous attempts on the part 
of the Government to obtain water on the great plains by boring 
artesian wells. During the surveys and explorations of the 39th 
parallel, for the purpose of ascertaining the feasibility of building 
a railroad to the Pacific Ocean, special attention was given to the 
matter of obtaining water by means of artesian wells, and at that 
time he reached the same conclusion essentially as that now pre- 
sented by Mr. White. Mr Antisell’s published report upon this 
subject may be found in volume 7 of the Pacific Railroad Re- 
ports published in 1854. 


Mr. Mussey called attention to boring now in progress along the 
line of the Southern Pacific Railroad in New Mexico; boring 
being in progress at the expense of the railroad company for the 
purpose of supplying water for locomotive purposes. 


Mr. GILBERT considered the argument conclusive as to the failure 
of artesian wells on the great plains to be of any practical value 
for irrigating purposes, but for some other uses, such as stock rais- 
ing, farm uses, etc. Some wells in favorable localities had proved 
a success, and others would also undoubtedly prove successful. 
Geological prophecy is generally, however, to be made with great 
caution, and to be received with caution equally great, a propo- 
sition which was supported by citing several cases in the experi- 
ence of himself and others. 
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On the close of this discussion Mr. Exxiorr presented a commu- 
nication 


ON THE CREDIT OF THE UNITED STATES, PAST, PRESENT AND 
PROSPECTIVE. 


This communication will be published in another form. 


Remarks upon this paper were made by Messrs. Gitu and W. 
B. Taytor, after which the Society adjourned. 


217TH MEETING. May 6, 1882. 
President Wa. B. Taytor in the chair. 


Twenty-eight members and visitors. 


The President announced to the Society the death of two of its 
members, Mr. Witut1Am J. Twinine, Major U.S. Engineers and 
Commissioner of the District of Columbia, and Mr. Jonn RopGeERs, 
Senior Rear Admiral U. 8. Navy and Superintendent U. S. Naval 
Observatory. He further announced to the Society that the pro- 
position for a federation of the Anthropological, Biological, and 
Philosophical Societies had been discussed by the General Com- 
mittee, but that thus far no action had been taken. 


The first communication was by Mr. Etuiorr Cougs, 
ON THE POSSIBILITIES OF PROTOPLASM. 


The following is an abstract of this communication, which has 
been published at greater length under the title—“ Biogen: a Spec- 
ulation on the Origin and Nature of Life. Abridged from a paper 
on the ‘ Possibilities of Protoplasm,’ read before the Philosophical 
Society of Washington, May 6th, 1882. By Dr. Etxiorr Covzs. 
Washington: Judd & Detweiler, printers and publishers. 1882.” 
(8vo., pp. 27.) 


Referring to previous papers on the subject of Life, by Mr. 
Woopwarp and Mr. Warp, the speaker opposed any purely 
chemico-physical theory, and adhered to the doctrine of the actual 
existence of a “vital principle.’ Granting that all substances, 
including protoplasm, have been evolved from nebulous matter; - 
that evolution to the protoplasmic state is necessary for any mani- 
_ festation of life, and even that life necessarily appears in matter 
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thus elaborated, it does not follow that the result of the processes 
by which matter is fitted to receive life is the cause of the vitality 
manifested. or all that is known to the contrary protoplasm and 
vitality are simply concomitant; or if there is any causal relation 
between them, vital force is the cause of the peculiar properties of 
protoplasm, not the result of those properties. There really exists 
a potency or principle called “ vital,” in virtue of which the chemi- 
cal substance called protoplasm manifests vitality, that is to say, és 
alive, and in the absence of which no protoplasmic or other molec- 
ular aggregation of matter can be alive. The chemico-physical 
theory simply restates abiogenesis or “spontaneous generation,” 
of which we know nothing scientifically. The grave doubt that 
“life is a property of protoplasm” will persistently intrude: until 
some one shows what is the chemico-physical difference between 
living and dead protoplasm ; none being known. 

Noting that chemistry and physics had combined to manufacture 
an egg which would do everything to be expected of an egg, except 
to hatch, the speaker summed his charge thus: The atheistic phy- 
sicist, denying mind in nature, declares that matter alone exists. 
Matter in motion is all there is; the cosmos being matter in motion 
in virtue of material forces alone. This is simply to invent a kind 
of perpetual motion machine, and leave out even the inventor; for 
such a machine invented itself and set itself going. Then the ma- 
terialistic chemist takes this self-started machine and declares it 
has laid an egg that will hatch. On any such theory a God is not 
only superfluous but impossible. Yet the result of the alleged 
self-evolution of self-created matter through chemical elements to 
organic compounds has been the creation of a protoplasmic soul so 
constituted that it must believe in a God; and if matter be 
that God, matter contradicts itself, for the constitution of the human 
soul requires that its God must be other than its protoplasmic self ; 
while if matter be not that God, there must be some other. 

The speaker argued for the existence of the soul as something 
apart from and unlike matter, defining “soul” as that quantity of 
spirit which any living body may or does possess. No idea can 
attach to the term “spirit” from which all conceptions of matter 
are not absolutely ex¢luded. Spirit is immaterial, self-conscious 
force; life consists in the animation of matter by spirit. 

The substance of mind and the substance of matter were noted 
as equally hypothetical. To the former was given the name 
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Biogen, or “soul-stuff,” and it was defined as spirit in combination 
with the minimum of matter necessary to its manifestation. The 
analogy between biogen and luminiferous zther, or the hypothetical 
substance of light, was discussed. The drift of the speaker’s specu- 
lation on the vital principle as an ens realissimum was toward a 
restatement, in scientific terms, of the old anima mundi theory. 
Modern materialistic and atheistic notions about life were denounced 
as every one of them disguises of the monstrously absurd statement 
that a self-created atom of matter could lay an egg that would 
hatch. 

The whole matter being beyond the scrutiny of the physical 
senses is remote from the scope of exact science; but it is irrational 
and unscientific to deny it, as is virtually done when science ex- 
cludes it from any share in life-phenomena, by presuming to explain 
life upon purely material considerations. No chemico-physical 
theory of life is tenable that does not satisfactorily explain the 
chemico-physical difference between, for example, a live amceba and 
a dead one; an explanation which has never yet been, and probably 
cannot be, given. 


A general discussion of the points involved in this paper fol- 
lowed. Mr. PowEtt pointed out what he regarded as a funda- 
mental and fatal error in the reasoning, viz., that the axiom that 
the whole equals the sum of all its parts, had been assumed through- 
out to be true qualitatively as well as quantitively. Furthermore, 
he maintained that logical consistency required that those who be- 
lieve in force should believe also in the vital principle, and vice versa. 
As for himself, however, there was neither force nor vital principle, 
but only matter in motion. Three relations are always to be borne 
in mind, viz., quantity, quality, and succession, whereas the physi- 
cist falls into error by considering only the quantitive relation. 

So much of the support of the views of Mr. Coues as might be 
derived from the common consensus of mankind was criticised by 
Mr. Gill as unsound, since the common consensus of mankind has often 
been found at fault; the supposed flatness of the earth, the motion 
of the sun around the earth, etc., are examples where this criterion 
fails. Paraphrasing an eminent philosopher’s dictum,”he thought 
there was a tendency of biologists ignorant of philosophy and philo- 
sophers ignorant of biology to make a distinction between or- 
ganic and inorganic matter, and call in a “ vital force.” He likened 
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living and dead protoplasm to an electric battery in action and at 
rest, and maintained that life is a property of matter, and that it 
cannot be conceived of separated from matter. . 

Mr. Harxness avowed his belief in force, and hence in vital force, 
and further in a little religion, and was, therefore, moved to make 
inquiry concerning the chemical difference between living and dead 


matter. 
Mr. Warp pointed out that very diverse views were held upon 


this subject by two classes of thinkers who do not come into intel- 
lectual contact. Furthermore, while not asserting that a belief in 
vital force was a superstition, attention was drawn to the fact that 
infantile races attribute all phenomena to supernatural agencies, 
and that, with increasing knowledge, there is a decrease in the num- 
ber of these appeals to supernatural agencies. 

The corner stone of modern science, said Mr. DooLirrLe, is meas- 
ure. Wemust have a biometer. What electrical science would be 
without ohms, astronomy without graduated circles, chemistry with- 
out the balance, such is biology without a measure. Is there more 

life in two mice than in one mouse? In a horse than in a mouse? 
Until we can answer these questions substantial progress in biology 
is not to be expected. 

The term automatic, as used here, he considered a confession of 
biologic ignorance. Automatic motion, as used in the discussion, 
seemed to mean simply motion which cannot be relegated to any 
known law. 


After some further desultory discussion the Society adjourned. 


218TH Mererine. : May 20, 1882. 
President Wm. B. Taytor in the chair. 
Thirty-two members and visitors present. 
A series of resolutions concerning the death of Admiral JoHn 
Ropgers, a member of this Society, which resolutions had been 
adopted by the General Committee, were read by the Secretary ; 


after which Prof. CaarLes W. Saievps, of Princeton College, read 
to the Society a communication 


ON THE PHILOSOPHICAL ORDER OF THE SCIENCES. 


This communication has been published by Scribner’s Sons in a 
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volume entitled “The Order of the Sciences. An Essay on the 
Philosophical Classification and Organization of Human Knowl- 
edge.” By Charles W. Shields, Professor in Princeton College. 
103 pp., 12mo. New York, Charles Scribner’s Sons, 1882. 


This communication was discussed by Messrs. WARD, PowELt, 
ANTISELL, TAYLOR, ALVORD, and BAKER. 


219TH MEETING. JUNE 8, 1882. 
President Wm. B. Taytor in the chair. 


Twenty-two members and visitors present. 


The first communication offered was by Mr. AtvorpD 
ON THE COMPASS PLANT. 


This communication has been published with the title “On the 
Compass Plant,” by Benjamin Alvord, in the American Naturalist 
for August, 1882, No. 16, pp. 625-635. 


Remarks were made on the exhibition of polarity in other vege- 
table types by Messrs. Henry Farquuar and THEODORE GILL. 


Mr. E. B. Eviiorr next presented to the Society a communica- 
tion 

ON SOME FORMUL RELATING TO GOVERNMENT SECURITIES. — 

Mr. C. H. Kummetrt then presented a communication 

ON COMPOSITION OF ERROR FROM SINGLE CAUSES OF ERROR. 


This was unfinished when the hour of adjournment arrived, and 
its completion went over to the next meeting. 


Adjourned. 


22671 Mrerrna. JUNE 17, 1882. 
President Wm. B. Taytor in the chair. 
Twenty-three members and visitors present. 
Mr. C. H. KumMe tu continued his communication 
ON COMPOSITION OF ERROR FROM SINGLE CAUSES OF ERROR. 


which was begun at the last meeting. 
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This paper is expected to appear in full in the Astronomische 
Nachrichten. 

Remarks upon this paper were made by Messrs. E. B. Exuiorr 
and W. B. Taytor. 


Mr. Marcus Baker then presented the following communication 
ON A GEOMETRICAL QUESTION RELATING TO SPHERES. 


On January 17, 1882, Mr. Doolittle called the attention of the 
Society to the geometrical problem To determine a circle equally dis- 
tant from four given points in a plane, and showed that the state- 
ment in Chauvenet’s Geometry, (p. 308, Ex. 110,) that this problem 
admits of four solutions is erroneous, there being in general fourteen 
solutions. The extension of this problem to spheres and five points 
in space is nearly as simple as for the case of circles and four 
points in a plane. 

Let it be proposed to solve the following : 


PrROBLEM.— To determine a sphere equally distant from five given 
points. 

The distance to a sphere, considered here, is to be measured along 
a diameter, produced ‘if necessary, and hence for any position we 
have two distances, one a maximum, the other a minimum. 


Solution—Case I. Through any four of five given points, a, 8, ¢, 
d, e, as, for example, b, c, d, e, describe a sphere; the fifth point, a, 
will in general fall within or without this sphere, of which call the 
radius R and centre C; also, let X be the distance from the centre 
of this sphere to the point a. Then two spheres described with 
centre C and radii 2(R + OO) fulfil the condition of being equidis- 
tant from the five points. 

Every distinct group of four of the five given points in like 
manner gives two solutions; hence of this kind there are in all ten 
solutions. 

Case.II. Through any three of the five given points, a, b, ¢, d, e, 
as a, b, c, pass the circumference of a circle; from the centre of the 
circle erect a perpendicular. This perpendicular is the locus of all 
points equidistant from points a,b,¢. Join the points d and e by a 
line; bisect this line by a plane perpendicular thereto. This plane 
is the locus of all points equidistant from d ande. The intersec- 
tion of these two loci is the centre of two spheres equidistant from 
the five points. 
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Every distinct group of three of the five given points in like 
manner gives two solutions; hence of this kind there are in all 
twenty solutions. 

Therefore, in general there are thirty spheres equally distant from. 
“five given points. 


The next communication was by Mr. H. A. Hazen 


ON THE RETARDATION OF STORM CENTRES AT ELEVATED STA- 
TIONS, AND HIGH WIND AS A PROBABLE CAUSE. 


In the absence of Mr. Hazen the following abstract was read by 
the Secretary, Mr. Baker: 


In his tenth paper, published in the January, 1879, number of 
the American Journal of Science, Prof. Elias Loomis advanced 
certain evidence, based on barometric observations, to show that 
apparently the progress of a storm centre was much more rapid at 
the surface of the earth than at elevations above it. It is the pur- 
pose of this article to put forth certain facts which, it is hoped, will 
tend to elucidate the subject. 

Not long since, before this Society, Prof. G. K. Gilbert showed 
that a high wind had a tendency to depress the barometer column, 
as determined from his discussion of certain observations made by 
the Signal Service at the summit and along the side of Mount 
Washington, New Hampshire. If now a wind can produce such 
a depression, it would seem as if the wind accompanying a storm 
and continuing its force at a high station some time after the pas- 
sage of the storm centre at the base, might cause the apparent re- 
tardation. 

It is very desirable that special experiments be made, under 
natural conditions, directly testing the influence of high winds on 
the barometer column.* 


It seems possible to indirectly ascertain such influence from a 
barometric computation of the height of a mountain by means of 
observations taken during different wind velocities. Table I gives 
such a computation of the height of Mount Washington from ob- 
servations at the base and summit in May, 1872 and 1873. 


* Direct experiments have been made, using a blower for the air current, and 
an air-tight receiver for the barometer, at short distances, a condition of things, 
however, which can never occur in nature. 
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TABLE I. 


Mean amount to be added to the true difference of elevation between the summit 
and base of Mount Washington in order to give the computed difference, ar- 
ranged according to the force of the wind. 


Winp Force 1n Mixes Per Hovr. 


0 to 10. 11 to 20. | 21 to 30. | 31 to 40. | 41 to 50. | 51 to 60. | Above él. 


Casess|(mAmrte | Col) WAL (Oo Ase Gs ie Ave dy Oa tA oh @i ty VAC Gio Ae 


, 


May,1872 77 | —27.1 | 25|—18.6) 30|—3.1 | 43|/+ 13.8) 65 |+ 10.5) 32 |+ 33.9] 50 |+ 51.4 


May,1873} 104 | —48.5 | 134|— 22.0) 183|+ 4.1 | 135 |-+ 15.6) 99 |+4 34.9) 61 |+ 52.4) 27 |+ 80.1 


In the above table, for May, 1872, all winds under 10 and above 
40 are included, and in May, 1873, all the cases, except a few which 
were omitted because of serious errors in the observations. 

The table shows this remarkable peculiarity that, though with 
winds above sixty-one miles per hour, the mean computed difference 
in height is too great by sixty-six feet; with winds under ten miles 
per hour the mean difference is too small by thirty-five feet. We 
conclude, then, that some other cause must produce the results, or 
must act in conjunction with the wind. Taking the wind above 
sixty-one miles per hour I have found ten cases in which the height 
was too small by about fifteen feet, also a great number of cases in 
which, though the wind continued strong from the same direction, 
yet the computed height continually became less, showing that the 
wind does not produce a direct effect upon the indications of the 
barometer. On projecting the curves of pressure we find that 
there is a uniformity in the occurrence of small and large differ- 
ences of elevation with the maxima and minima of pressure, the 
least being found when the pressure is high, and the greatest when 
it is low. 

Grouping a second time, then, with respect to the maxima and 
minima of pressure, we have Table II. 
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TABLE II. 


Mean amounts to be added to the true difference of height between the summit and 
base of Mount Washington to obtain the computed difference. 


MAXIMA OF MINIMA OF 
PRESSURE. PRESSURE. 
DATE. LOCALITY. 
Cases. | Amount.| Cases. } Amount. 
F- / 
Mays 1872) <2 eees Mt. W. and base__-_| 81 | — 32.5 70 |-+ 57.4 
IMay.61873 = 2c Mt. W. and base....-| 102 |— 61.6] 137 |-+ 67.3 


Jan., Feb., Mar., Oct.,| Mt. W. and mean of | I19 | — 29.1 | 120 | + 127.0 
Nov., Dec., 1880. B. and P. 


As the first two horizontal rows of figures apply only to obser- 
vations for the month of May, and as it would be very desirable 
to have results for the colder months when the fluctuations are 
much increased, I have added a third set of figures for the summit 
of Mount Washington, compared with the mean of Burlington and 
Portland as the base, and computed the difference of elevation from 
observations taken at 7 a.m.,3 p.m., and 11 p. m., Washington 
time, during January, February, March, October, November, and 
December, 1880. 

It is evident from Table IT that during the prevalence of relatively 
high pressure, elevations computed barometrically will, in general, 
be too small, and, on the other hand, when the pressure is low, the 
computed heights will be too great. This also explains the coinci- 
dence of too great computed heights with high winds, for the reason 
that the highest. winds always occur with relatively low pressure ; 
on the contrary, when the wind is light, the pressure is generally 
high. 

May not this retardation be due to the effect of varying tempera- 
ture? Whena “low” has passed a station at sea level the tempera- 
ture frequently falls steadily, thus contracting the atmosphere and 
causing its withdrawal from the upper regions, and a still further 
fall in pressure there. This process will continue until the fall 
caused by the low temperature is counterbalanced by the rise due 
to the advancing “high.” The following is given as an illustra- 
tion : 
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Observations of air-pressure and temperature at Denver and Pike's 
Peak, Colorado, in November, 1880. 


as) 
: aig 
x ae ; PRESSURE. 
Hour. aa o's 5 
See 
may: Wash. Time. Bn aig +) 
fw ra Pike’s 
a o% Peale Denver. 
= 4 eak. 
Ay 
° ° // 4/ 
14 ta 0 —5 6 Sas 24.69 
Bip + 2 20 vor 24.64 
PlopsimM. sos 6 19 17.82 24.59 
15 Fras 22 10 22 17.83 24.50 
Bips sa 14, 34 17.71 24.28 
UTD Ops) 6 ee Il 16 17.57 24.48 
16 jel at pee I 6 17.28 24.41 
Bypeaneee — 6 I 17.18 24.44. 
Edigpe Mca — 14 —6 Dfa22 24.58 
17 FAT seers — 3I — 20 17.13 24.54 
Bip es —I19 | —I0 NG (aes 24.49 
Tidy a) joey ene: — 16 —I12 17.42 24.42 
18 ide Wises 22 —9 —6 17.48 24.33 
By ete —4 7 17.41 24.23 
Pipe mesos —5 6 L732 24.08 


From these observations we see that, although the air-pressure 
was at a minimum at Denver, November 15, 3 p. m., yet, owing 
to the extraordinary cold, the pressure continued to fall at Pike’s 
Peak, (which is 8,840 feet above Denver,) and did not reach its 
lowest point until forty hours afterward, or November 17, 7 a. m. 
Extending the same reasoning to the diurnal range of air-pressure 
we shall find a satisfactory solution of the retardation. From 
hourly observations at the summit and base of Mount Washington 
I find that while the morning maximum occurs at 8:30 a. m. at 
the base, it does not’occur till noon at the summit, during this part 
of the day the temperature is rising rapidly ; and hence we may 
suppose that it produces the continued rise in air-pressure at the 
summit overbalancing the diurnal range; in like manner the after- 
noon minimum occurs at 6 p. m. at the summit, or two hours later 
than at the base, as the temperature begins falling at 2 p.m. This 
may account for the difference at the two stations. On comparing 
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the night maximum and morning minimum I finde little or no re- 
tardation; this is what we might expect from the fact that at this 
time there is little or no change in temperature. 


The President, Mr. Taytor, called the attention of the Society 
to the remarkable halo witnessed by many people in Washington 
last Thursday, June 15, saying that in some respects it was remark- 
able, and presented some theoretical difficulties. While it had 
been seen by a number of those present, none had made any scien- 
tific observations of it or taken any measurements. A number of 
other halos were mentioned which, like this, occurred between 10 
and 11 a. m., and it was thought worth while to consider whether 
halos appeared oftener at those hours than at others, and if so, 
why. 


221ist MEETING. OcToBER 7, 1882. 
The President in the chair. 
Forty-one members present. 


The consideration of the minutes of the last meeting was post- 
poned. 


The PrEsIDENT welcomed the members to a renewal of the meet- 
ings of the Society after the summer vacation. _ 

He also announced that vacancies had been created in the Com- 
mittee by the resignation of Dr. J. J. Woodward, a Vice-President 
of the Society, on account of prolonged illness, and of Mr. Marcus 
Baker, one of the Secretaries, by reason of assignment to duty in 
California. ‘The General Committee had elected Mr. E. B. Elliott 
a vice-president in place of Dr. Woodward, and Dr. J. S. Billings 
a secretary in place of Mr. Baker. The vacancies resulting there- 
from in the membership of the Committee had been supplied by 
the election of Dr. D. L. Huntington, U.S. A., and Prof. C. V. 
Riley. : 


Mr. A. S. CaristIE made a communication 


ON A SYSTEM OF STANDARD TIME. 


A prime meridian (say Greenwich) time would, in general, give 
the hours of the local natural day dissymmetrical with respect to 
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the zenith of the clock face and the zero point of the hour numbers. 
Turning the dial plate until the prime meridian hour of local mean 
noon comes to the zenith, eliminates the first mentioned element of 
dissymmetry, and is a partial adaptation of prime meridian time to 
local convenience. The second element of dissymmetry is inherent 
in the nature of numbers, and cannot be eliminated whilst they are 
retained ; for symmetry demands that the zero point shall be either 
everywhere or nowhere, neither of which conditions can be satisfied 
by the symbols now in use. Rejecting them, therefore, and adopt- 
ing a series of hour symbols having no absolute numerical, but only 
an ordinal, significance, is another and final step in the adaptation 
of prime meridian time (such only as to the hour-zero) to general 
use. : 
A. consideration of what symbols to adopt will immediately sug- 
gest, that an abandonment of the artificial, and a return to the 
simplicity of nature, constitutes the real and complete solution of 
the problem. That problem may now be stated: To avoid the dis- 
cordance of local time on different meridians (a discordance which 
cannot be removed) by the adoption of the same standard time 
on all meridians, so that the hour and fraction of the hour shall be 
the same at the same instant everywhere; which standard time 
shall be marred by no dissymmetry with respect to the globe, alien 
in no land, essentially local everywhere, cosmopolitan and impartial 
as the sun himself. 

The mere statement of the problem is almost sufficient. The 
system of time must consist in simply telling where the sun zs with 
respect to our terrestrial meridians—the answer in every case must 
be the same in all quarters of the globe. To limit the geographical 
knowledge necessary, insure uniformity, and afford hour-zeros, 
twenty-four equi-distant meridians should be agreed upon as such 
hour zeros, and named from some country through which, or city 
near which, they pass. Regard now the dial plate of the clock as 
the earth, the north pole at center, and meridians, twenty-four of 
which are actually drawn, radiating to the circumference. (Mr. 
Henry Farquhar suggests that the dial plate be an actual plan- 
isphere.) Bring the local meridian to the zenith and let the hour- 
hand, revolving once each day, point to the mean sun. The 
time read from such a chronometer will be the natural, or sun time, 
proposed in this paper, Space here forbids details with respect 
to the theory itself, or mention of the objections urged against its 
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practicability ; but it may be said in conclusion, im answer to an 
objection raised by Prof. Coffin, that the longitude of any place is 
given at once by the clock face at meridian transit of the mean 
sun, without any subtraction whatever. 

Mr. Henry FarqunHar urged some objections to the device of 
reckoning time by meridians an hour apart, as not being sufh- 
ciently local to avoid a longitude correction in tables of sun- 
rise and other astronomical events, nor sufficiently universal to 
escape confusion at points nearly 30 minutes from the standard 
meridians. He thought the need of a universal standard time, 
already greatly increased by railway and telegraph communication, 
would become still more strongly felt in the future. Inconvenience 
resulting from the occurrence of the 24th hour during daylight at 
any place, could be obviated by numbering hours beyond 24 and 
retaining the same day. It would not be suitable to reckon time 
everywhere from Greenwich midnight, since that would involve a 
change of day at local 10 A. M. in Sydney, (nearly noon in New 
Zealand) or, if the hours after 10 A. M. were counted as 25, 26, 
etc. of the previous day, a discrepancy in date between Australia 
and Europe. Hours might be reckoned from midnight at 6h. east 
of Greenwich, noon at 6h. west; though 5th. west, a meridian 
passing near Cumberland, Maryland, would be preferable. The 
longitude of a place would be the time of mean noon at that place, 
and count from the last-named meridian westward, from 6h. to 30h., 
and not from Oh. to 24h. The longitude of Washington, then, 
would be 23h. 53.2m,, that of San Francisco, 26h. 54.6m., Hono- 
lulu, 29h. 16.4m., Auckland, 7h. 5.7m., Calcutta, 12h. 51.7m., and 
Greenwich, 18h. 45.0m. The 6h. meridian would pass through 
Bering Straits and be the line adopted for the change of date. 

East of British India the day would be understood to change at 
24h., which hour would arrive at some time less than 6h. after mid- 
night. For the rest of the world, the hours would run above 24, 
and be diminished by 24 at the time indicated by local custom and 
convenience for a change of day. In Washington, for example, 
the conventional day might change at 36h., the hours of next day 
counting on from 12h., or at 39h. and count on from 15h., accord- 
ing as it was preferred to have the change near midnight or about 
3h. after midnight. At Greenwich the hour nearest midnight would 
be 31h. or 7h. 
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Mr. Farquhar also showed a proposed form of clock-face, in 
which the hours were numbered from 0 to 42 in two circuits, 24 
being opposite 0, and so on. Such a clock would do for all meridi- 
ans, but might easily be arranged to have any desired noon-time at 
the top. 

Mr. Corrin remarked that he had failed to appreciate the im- 
portance of standard time to the extent to which it had been fre- 
quently advocated. If we examine the several departments, in 
which such time is supposed to be needed, we can better deter- 
mine in what way a requirement of that kind can be best supplied. 

In navigation the time of the prime meridian is a necessity ; and 
this is furnished directly by chronometers regulated to that time, 
while from astronomical observations the corresponding local time 
may be found; and both are involved in all questions of longitude. 
No further standard time is needed in this department. 

The use of an astronomical ephemeris also requires the time of 
the meridian for which it is prepared. A prime meridian common 
to all nations is a desideratum. But at present the maritime 
nations of Great Britain and the United States reckon longitudes 
from Greenwich, while on some of the nautical charts of Russia, 
Germany, and Spain, longitudes are given from Greenwich as well 
as from the prime meridian of each respective country. Besides 
this use of the meridian of Greenwich more general than of any 
other meridian, the meridian of 180° E. or W. from Greenwich 
passes near Behring Strait and through an extensive unoccupied 
region of the Pacific Ocean, where it will be most convenient to 
have the change of day, which is one less on the east side of such 
meridian than on the west. Indeed, the change of longitude from 
east to west, or the reverse, necessarily requires a change of the local 
day. Where the change is made, is arbitrary. For instance, the 
longitude 175° E. is equivalent to 185° W.; but October 7 in the 
first case is October 6 in the second. If such noting of the day, 
which is as much a part of the expression of the local time as are 
the hours and minutes, is attended to, we have the simple rule, com- 
mon in navigation and the use of an ephemeris, “ To the local time 
add the longitude if west, subtract it if east, to obtain the corre- 
sponding time of the prime meridian ;” and this rule includes the 
day as well as its parts. 

Sir John Herschel and others have proposed that longitudes 
should be reckoned westerly from 0 to 360°. This would complicate 
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the expression for the local day, and congruity would require that 
the change of day should be at the prime meridian, which would 
cause great inconvenience and even confusion. 

There are some observations of terrestrial phenomena, which it 
is desirable to have made simultaneously in the same continent or 
in all parts of the world. This was notably the case in the mag- 
netic crusade some forty years ago, when certain instants of Got- 
tingen times were specified; but the observers had no difficulty, each 
for himself, in determining and using his corresponding local time. 
And in meteorological observations, if times are prescribed in the 
time of any specific meridian, the observers, if of sufficient intelli- 
gence to make valuable observations, can readily convert these times 
into their local times, or the reverse. The constant difference of 
longitude, expressed in time, is all that each one requires for the 
purpose. 

The great call for a standard time has been made with regard to 
railroads. A uniform time for each road, or connecting system of 
roads, is needed for regulating the times of starting and the arrival 
of trains, which each road can best determine for itself, and the 
time-tables and clocks at the several stations may be reserved for 
the employés of such roads only. If the time-tables published for 
information of the travelling public are given in the local time of 
each place, or a column of constants for the reduction of the pub- 
lished times to the local times is given, the needs of the traveller 
seem to be sufficiently provided for. A local time differing but 
little from local mean-solar time is needed to meet the wants of the 
social and industrial interests of the country, and if it be exactly 
the mean-solar time, it varies from place to place directly with 
the longitude. 

An essential is that each time-table for railroads should state 
distinctly what time is used. A neglect of this has and will pro- 
duce uncertainty and confusion. In a leading railroad guide I 
found, at a place which I visited ,three time-tables for the same road, 
without any statement that one of them was in New York time, the 
others in time of other places. 

The suggestion that the dials of clocks should indicate an entire 
day of twenty-four hours instead of a half day of twelve hours is 
valuable to a certain extent. This is done in astronomical clocks, 
and in the astronomical mode of noting time. It would be an im- 
provement in chronometers for nautical use, but sufficient if the 
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dial be marked into the two periods of twelve hours each, into 
which common, universal use divides the day. 

It would seem to be impracticable to change materially the use 
of local-mean time, now common throughout the country; nor is 
such change desirable or needed. 

It is only within forty years that mean time has been substituted 
for apparent time in many of our cities, though its advantages had 
long been recognized by astronomers and time regulators; and 
within twenty years that the sun’s rising and setting have been 
stated in mean, instead of apparent, time in the popular almanacs 
of the day. 

The subject-matter was further discussed by Messrs. Doolittle, 
Elliott, Riley, Hilgard, Gilbert, and Mussey. 


Mr. G. Brown Goons then read a paper 


ON THE FISHERIES OF THE WORLD. 


This has been essentially printed in the “ Cyclopedia of Political 
Seience, Political Economy,” etc., edited by John J. Lawlor, pub- 
lished at Chicago, vol. 2, pp. 211-231, (Art. “ Fisheries,”) 1883. 


222pD MEETING. OcToBER 21, 1882. 
The President in the Chair. 


Twenty-two members were present. 


The minutes of the last meeting were read and adopted. 
Mr. 8. C. Busey read a paper 


ON THE INFLUENCE OF THE CONSTANT USE OF HIGH-HEELED 
SHOES UPON THE HEALTH AND FORM OF THE FEMALE, AND 
UPON THE RELATION OF THE PELVIC ORGANS. 


(The paper will appear in full in vol. 7, Gynecological Transac- 
tions. ) 

[ Abstract. ] 

The foot and its coverings is not a new subject. Far more at- 
tention, however, has been given to the style and display of the 
covering than to the comfort and physical well-being of the foot. 
From this point the author gave a historical resumé of the different 
coverings for the feet which had been used as far back as the an- 


118 BULLETIN OF THE 


cient Egyptians. The heel at first was designed to make short men 
look tall, and like other parts had undergone many changes to suit 
the whims of fashion and taste. During the reign of Louis XVI 
this objectionable style began to disappear, but has been again re- 
vived, and is perhaps more general now than at any previous time. 
Then followed a brief summary of the causes that produced devi- 
ations of form, with special reference to the effect of the constant 
use of French high-heeled shoes. Diagrams were exhibited show- 
ing the distortions of the feet caused by them, and the consequent 
changes in the joint-flexures and spinal curves. He claimed that 
the primary deflection took place at the base of the line of gravita- 
tion, and above this point there were greater or lesser alterations of 
the flexures and curves along the bony framework. Special atten- 
tion was directed to the increased obliquity of the pelvis, and to the 
probable corresponding change in the position of the womb and 
other pelvic organs, which might be an important factor in the cau- 
sation of some of the disorders of the female reproductive organs. 


The subject-matter was discussed by various members. 
A communication was submitted by Mr. THroporE GILL 


ON THE CLASSIFICATION OF THE INSECTIVOROUS MAMMALS. 


In 1875 the author published a “Synopsis of Insectivorous Mam- 
mals” in the Bulletin of the United States Geological Survey 
of the Territories, under Hayden, (vol. 1, No. 2; 2d series, 1875, 
pp. 91-120,) and proposed several modifications in the classifi- 
cation. The principal of those modifications were (1) the union 
of the typical Insectivora aud Dermoptera ( Galeopithecus) is one 
order, as had been long before proposed by Frederic Cuvier and 
Wagner, but their distinction as two suborders; (2) the distribution 
of the true insectivores under two groups characterized by their 
molar dentition, and the complete subordination of the form of the 
body, and (3) the combination of families into super-families, and (4) 
the subdivision of several into subfamilies. The scheme thus pro- 
mulgated has met with gratifying and unexpected favor, and has 
been essentially adopted by Messrs. Coues, Jordan, Dallas, Troues- 
sart, and Dobson. Surgeon-Major Dobson’s opinion ig especially 
weighty, as he has undertaken a monograph of the order, and his 
opportunities for investigation have been unequalled. Since the 
publication of the Synopsis, in 1875, several.forms have been made 
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or become known which compel the recognition of new subordinate 
groups in the order; and Major Dobson has also proposed to raise 
the Solenodontine from the rank of a subfamily of Centetidex to 
that of a family by the side of the latter. The assessment of the 
comparative value of different groups is a difficult and delicate 
task, and much can be said for as well as against any given propo- 
sition. The Solenodonts are doubtless as distinct from their nearest 
of kin as are some of the generally admitted families of mammals, 
and therefore it will be quite proper to recognize the family value 
of the type. But there are other groups of Insectivora which have 
been associated together in the same families which are equally or 
more entitled to the same distinction. Indeed, the only subfami- 
lies of the “Synopsis of Insectivorous Mammals” which do not 
contrast more seem to be the Gymnurine and Erinaceine. If the 
Solenodontidz are to be differentiated with family rank from the 
Centetidz, so should the others. We would then have the follow- 
ing families: 


SUBORDER DERMOPTERA. 
1. Galeopithecide. 
SUBORDER BESTIZ. 


DILAMBDODONTA.—Bestix with broad molar teeth surmounted 
by W-shaped ridges. 
TUPAIOIDEA. 
2. Tupaiide. 
3. Macroscelididze = Macroscelidine. 
4, Rhynchocyonidee = Rhynchocyonine. 


ERINACEOIDEA. 
5. Erinaceide, with the two subfamilies Gymnurine and Erina- 
ceine. : 
SORICOIDEA. 


6. Talpidee = Talpine. 
-7. Myogalide = Myogaline. 
8. Soricidee. 


ZALAMBDODONTA.—Bestice with narrow molar teeth having V- 
shaped ridges. 
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CENTETOIDA. 


9. Centetidee = Centetine. 
10. Oryzoryctidee = Oryzoryctinz, Dobson, Mon. Insect., pp. 2, 
71. 1882. 
11. Solenodontidz, Dobson, Mon. Insect., pp. 3, 87. 1882. 
12. Potamogalide. 
13. Geogalide = Geogalinz, Dobson, Mon. Insect., p. 2. 1882. 


CHRYSOCHLOROIDEA. 
14. Chrysochloride. 


The ‘‘ Monograph of the Insectivora,” by Surgeon-Major Dob- 
son, will fill a long-felt want, and exceptionally well represent the 
present condition of our knowledge respecting the existing repre- 
sentatives of the order. 


223p MEETING. NovEeMBER 4, 1882. 
The President in the Chair. 
Forty-five members present. 
The minutes of the last meeting were read and approved. 
A communication was made by Mr. G. K. GrtpErt: 


ON A GRAPHIC TABLE FOR COMPUTATION. 
[Abstract. ] 


On Novy. 17th, 1881, a new method of barometric hypsometry 
was presented to the Society, and this has since been published in 
the Second Annual Report of the Geological Survey. It involves 
a new formula. In the application of that formula an approximate 
value of the required altitude is first obtained, to which a corree- 
tion is then added. For the determination of this correction a 
table was prepared, to be entered with two arguments. Although 
this table was spread out on six octavo pages, and although the de- 
duced correction is small, it was nevertheless found impracticable 
to avoid a double interpolation. To escape this inconvenience the 
graphic table was afterwards devised. - 

The graphic table consists of three super-imposed sets of lines. 
In each of two sets the lines are straight, parallel, and equidistant, 
and tioze of one set intersect those of the other at right angles. 
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These represent values of the two arguments. The ines of the third 
set are curved, and each one represents a value of the correction. 
In use, the straight lines representing the values of the two argu- 
ments are traced to their intersection, and from the relation of this 
point of intersection to the curved lines the correction is deduced. 

This method is theoretically applicable to the tabulation of any 
quantity which is the function of two variables, but is practically 
useful only when the quantity to be determined is either expressible, 
by a small number of digits, or else is subject to only a small range 
of variation. 

A second graphic table was exhibited, having for its object the 
computation of altitude from horizontal distances and vertical 
angles as data. On this, successive values of computed altitude are 
indicated by parallel, equidistant, straight lines. Vertical angles 
are indicated by the directions of lines radiating from a point, but 
the intervals of these lines are not equal. Distances are measur- 
able along these radial lines, but are not indicated in the drawing. 
The scale of distances is identical with that of the map, including 
the points whose altitudes are to be computed. The lines are drawn 
on tracing-linen. 

For the use of this table it is postulated that the points whose 
altitudes are to be computed are correctly placed upon a map, and 
that the same map indicates a point from which the elevation or 
depression angles of the various points were measured. The trans- 
parent linen bearing the table is placed over the map and con- 
nected with it by a pin passing through the common origin of the 
radial lines, and also through the indicated position of the station 
from which the angles were measured. About this point asa centre 
the table is then moved until the radial line, indicating the vertical 
angle of one of the points, is brought immediately over the repre- 
sentation of that point upon the map, The position of that point 
among the parallel lines then indicates the desired altitude. 

The use of this device is limited to a special case, but that case 
is one of frequent recurrence in the preparation of contour maps, 
and it is hoped that the device will lead to an economy of time. 

The principle involved in the application of a transparent graphic 
table permits of the extension of the graphic table to cases involy- 
ing three arguments. Two sets of lines could be drawn on a lower 
sheet, and two other sets on an upper transparent sheet, and these 
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sets could be so constructed that one of them woul@ represent a 
function of three variables represented by the other three. 


The paper was discussed by Mr. Harkness and Mr. H. A. Hazen, 
Mr. HARKNEss pointed out that the construction of a two-argument. 
computation table by means of curved lines was not novel. 


2247 MEETING. NovEMBER 18, 1882. 
The President in the Chair. 


Forty members present. 
The minutes of the last meeting were read and adopted. 
Mr. E. B. Extiorr spoke 


ON SURVIVORSHIPS, WITH TABLES AND FORMULAS OF CONSTRUCTION. 
(No abstract has been furnished.) 
Mr. H. A. Hazen submitted a paper 


ON THE COMING WINTER OF 1882-’83. 


The following is an abstract: 


It has been a great desideratum, and one which has called out 
the efforts of many men, to determine in advance the probable char- 
acter of a season. A prominent meteorologist has inferred that the 
coming winter is to be a very severe one, because, as he says, “every 
one knows that a cold and wet summer is invariably followed by a 
cold and stormy winter.’ In order to obtain probable sequences 
in the weather, if we could in any way determine the mean temper- 
ature or pressure over an extensive region, it would seem as though 
results would be far more satisfactory than those from a single sta- 
tion. The following plan has been adopted for ascertaining such 
mean results: 


We may draw isobars or any isometeorologic lines upon a map 
of a country; then we may rule a large number of squares upon 
glass or some transparent substance; and after that, by placing 
these squares upon the map, we may ata glance interpolate the 
exact pressure or temperature in each square, and a mean of all the 
squares would give a mean for the whole country. 
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Such results have been determined for the United States east of 
the 97th meridian for each month since July, 1873. (These were 
exhibited graphically before the Society.) We find a singular re- 
sult on comparing these figures with similar figures for the single 
station of Providence, R. I., (observations at this station, from 1832 
to 1876, were kindly furnished the author by the Smithsonian Insti- 
tution,) namely, a striking uniformity in the values; aud we may 
conclude that, as far as mean monthly temperatures are concerned, 
we may consider those at any one station fairly comparable with 
the same over an extensive region. 


In the accompanying table each summer, and the following win- 
ter, at Providence, R. I., have been considered as cold, cool, mean, 
warm, or hot; and an effort has been made to establish the character 
of the winter that follows a summer having any one of the above 
characteristics: , 


Year. Summer. Winter fol- Year. Summer. Winter fol- 

lowing. lowing. 
TGA COlG eee ae warm TONY pees Olds eoepeenies hot 
TS 3G eee ea (erove) pets a ee warm TOR Opes ae COld yee See eee hot 
MOR eee ee WAT 2 oes oa cold EO5 Qos sco TOCA eee hot 
Op G ete cra Mean a sees tee! cold TOOOs Sea se es Coca ale hot 
Degoes e255 COl drat eens Se cold PSORS Es a eee cool aes warm 
ey ee QO ohge ME eee mean ESG22 Soe) oe Coldye2==ae= see warm 
LOR GEE sia Ho tresses Se cold 1 Roo fe Sees tp a coldgea2 2 ct hot 
Lilcle(o ane eens meinen sees asco! LOR eee COldmeeei ees fas warm 
DAO eee eee Me Wahine see oo ks mean TSO ae woes MGA ater Oe ee hot 
TOA ee ALT Geil yes ies eee hot TOOORe ee a WEIN eet ee! warm 
ris) Sas Medi AN sees lst mean FOO 7e rset Mian sp Bs mean 
MSA Le 2 Meas eee 5 nee mean ROOSm sees MEAN =e. Be sees cold 
vs) 1 | meee eee RICA paces ee warm TS] 819 Jape oe cool meen Sones lee warm 
TGs 1 Sees oo leeevee at. COOL ta} AC oe NO tae eee OE 
SG) a pe Cao) (IR ee hot sifaty/ ifs pe ee pee MEA eS ee see oo cold 
vite) ly eee Tenner ees ees hot Thole Seas otras es eee cold 
BOAG eee oS Mahle COO! \o)y 2 eee ees Mead ie eee ee mean 
DUS Ho), eeu ee jaa {eprh lees ees eee hot Toy4 eee et meanest see cold 
TOR Oueea see MCA LeH eee hot hey soy eer eet Coldeses Baere 3. mean 
eof botany ome ji 2)0 eee See ee ee cool Tey Oven seo Walnivs sooo eee cold 
fan cene mes WAT Sass. aos. warm eS jy eee ee Wari ease hot 
TOG Qe oL shu Walia eee cool DS (Ope eee WALT eso 2s COOL 
rife i=: eee Wall fee eet COOL TO, Oeee = se neamye ees eae hot 
j Rot si Saeease 190) SA a a cold ito to6 hae eer ae bags os cc ee ee cold 
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On examining this table we find that of the eight told summers 
three were followed by a hot winter, three by a warm winter, one 
by a mean winter, and one by a cold winter, which gives one out of 
eight cold summers followed by a cold winter, and six by a hot or 
warm winter. Taking all the cases, in forty-eight per cent. of them 
any summer was followed by a winter of an opposite character ; 
in forty-two per cent. the summers or winters were mean, and in 
only ten per cent. of the cases were the summers followed by win- 
ters of the same character. 

Making a similar comparison at Fort Snelling, Minnesota, we 
find, out of the sixty-eight summers and winters on record at that sta- 
tion, that fifty-two, or seventy-six per cent., were followed by a sea- 
son of the opposite character; ten, or fifteen per cent., by a season 
of the same character; and six, or nine per cent., were doubtful. 

We may also infer the character of the coming season for the 
United States by noting the movement of the permanent winter area 
of high pressure in respect to the Rocky mountains. It would seem 
as though these tended to ward off the cold if the high area settles 
down to the west of the range. 

The winter of 1877-78 was warm, for during every month of 
that season the high pressure was west of the Rockies, and the cold 
waves were effectually barred from the Eastern States. In Decem- 
ber of 1877 the high pressure was spread over a vast extent of ter- 
ritory west of the range, and the temperature in the east rose to 7.2 
degrees above the average. 

The winter months of 1880-’81 were cold. During that time the 
high pressure was well to the east of the Rockies, and the tempera- 
ture in the east fell below the average from two to six degrees. The 
winter of 1881-82 was warm, as the following tabulated form 
shows, the plus sign indicating so many degrees above the average. 


Month. Temperature. Position of high pressure. 

Teetseplember_ a= =n sess eae a ASSO pene ee eet Normal. 
October so -2322 see Sg Pn Oe aies eed aa Normal, 
November e joa 35. coeeee {222 pees ee Strong west of range. 
Mecember2=5. -- 2s eae ea Pan (At es en Strong west of range. 

1882, Janay oe Sey Ae Strong west of range. 
Bebiliarys ose s- so oe 459.6 (sheers oss Strong west of range. 


It is now too early to determine exactly what the weather of 
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the winter of 1882-’83 will be, but the indications are that it will 
be a medium rather than a severe one, as some have predicted. 
The past summer having been cold and stormy, a warm winter 
ought to follow; and the high pressure during last September was 
slightly west of the Rockies, while during October it was so far to 
the West and North as to rest over the Cascade range in Oregon. 
If it continues west of the Rocky-Mountain range a severe winter 
is not probable. 


Mr. Henry FarquHaAr commenced a communication on 
EXPERIMENTS IN BINARY ARITHMETIC. 


The meeting was adjourned at the usual hour, (10 o’clock,) with 
the understanding that the unfinished communication should be 
taken up at a subsequent meeting. 


225TH MEETING. DECEMBER 2, 1882. 
The President in the Chair. 

Fifty members present. 

The minutes of the last meeting were read and adopted. 


In accordance with the by-laws of the Society, the President, Mr. 
WiuuiAM B. Taytor, delivered the annual address. 


126 BULLETIN OF THE 


ANNUAL ADDRESS 
ON PHYSICS AND OCCULT QUALITIES, 


By WILLIAM B. TAYLOR. 


Sa 
“Vis abdita queedam.” 
Lucretius. (De &. WN., lib. v. 1282.) 


1. The Dynamic and Kinematie Theories of Force. 


From the remarkable success of scientific investigation in assail- 
ing the domain of darkness,—in continually bringing the phenom- 
ena of nature more and more under the recognized empire of certain 
necessary laws and principles, the induction seems natural that out. 
standing mysteries—the ultimate constitution of matter, the nature 
and genesis of life and of mind itself—must in time yield to the 
same persistent siege of searching analysis, and be reduced to sub- 
jection under the same government, as simple servitors of an all- 
embracing mechanical philosophy. 

In recent years, a still further induction has been ventured upon 
by some, to wit, that even the fundamental laws themselves of all 
physical action must, when properly formulated, be interpreted by 
simple mechanics ;—all properties of matter resolved into mass or 
inertia, and finite extension or form,—all potentiality of matter into 
varying modes of motion. And it has been strongly maintained by 
this class of physicists, that until such consummation, the mind 
must still be held in thrall of mysterious unimaginable powers, the 
helpless devotee of “ occult qualities” which science in the past has 
so laboriously and successfully endeavored to relegate to the sha- 
dowy limitary of metaphysics. This form of speculative doctrine, 
(premonitions of which may be traced back several hundred years,) 
may now be regarded as having attained the importance and cohe- 
sion of a school, numbering in its following a few quite eminent 
disciples, who agree in denying the real existence of any inherent 
“forces” in matter, and in holding such a designation to be merely 
a convenient but provisional ideal abstraction. While on the other 
hand the large majority of scientific thinkers (perhaps»comprising 
most of those who have reached the conservatism of middle age) 
still adhere to the older conception of primeval “ force” as an essen- 
tial hypostasis of the operations of nature. ‘And thus the battle so 
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long waged (and so long practically decided) between realism and 
nominalism in the field of mind, bids fair to be revived (though 
under quite other auspices) in the field of matter. These two modes 
of thought may be conveniently designated the dynamic and the 
kinematic theories of physics. In the terminology of the Philo- 
sophie Positive, the dynamic theory still lingers in the shaded 
vale of “ metaphysics,” while the kinematic theory has reached the 
sunny hill of “ positivism.”* An attempt to examine and compare 
these divergent lines of interpretation may bea not unprofitable ex- 
ercise. 


The Cohesion of Matter—Among the earliest of our experiences is 
the perception that the bodies around us possess in varying degrees a 
quality of “ hardness ;” and the child who gathers a rounded pebble 
on the beach, (if perchance inspired by its inquisitive instinct to 
see what the interior looks like,) discovers that to break the pebble 
requires the heavy and repeated strokes of a stone much larger than 
itself. Whence this remarkable tenacity of coherence? Whence 
the striking physical difference between the pebble and an equiva- 
lent mass of very fine sand ? 

From a large variety of facts observed in the actions of solution, 
of fusion, of evaporation, of the very existence of a kinetic tempera- 
ture in bodies, in the phenomena of crystallization, of isomorphism, 
of definite and unvarying numerical mass-ratios in chemical com- 
binations, of polymerism or serial groupings in multiple proportion, 
of isomerism, of allotropy, and of other more recondite habitudes 
of matter, the general conviction has been reached (by what has 
been called “a consilience of inductions”) that ail substance is a 
collection of constituent molecules of probably uniform magnitudes 
held together by some powerful agency. A few it is true have 
asserted their superiority to such popular weakness as the admission 
of the atomic theory; but as their vague suggestion of some con- 
tinuous or colloidal form of substance has not even pretended to 
interpret any of the classes of phenomena just alluded to, such dis- 


* AUGUSTE CoMTE, in his Positive Philosophy, maintains that ‘‘ Forces 
are only motions produced or tending to be produced. - - - We hear 
too much still of the old metaphysical language about forces and the like ; 
and it would be wise to suit our terms to our positive philosophy.’ (Har- 
riet Martineau’s Translation. London, 1853: book 1, chap. 4.) Even in- 
ertia is treated as a metaphysical fiction. 
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sent may be summarily dismissed as the mere exhibition of an 
unprofitable mental captiousness.* 

The kinematist repudiating any attractive force in nature would 
explain the strong cohesion of matter by the hypothetical external 
pressure of a hypothetical surrounding fluid. The Plumian pro- 
fessor of astronomy and physics in the University of Cambridge— 
James Challis—(a successor of Roger Cotes and of George B. Airy) 
has declared “the fundamental and only admissible idea of force 
is that of pressure, exerted either actively by the xther against the 
surfaces of the atoms, or as re-action of the atoms on the zther by 
resistance to that pressure.” + And the professor of physics in the 
University of Edinburgh—Peter G. Tait—having also relegated 
the source of all material energy to the action of the highly attenu- 
ated matter diffused through space, thinks it probable that “ force ” 
has no existence, excepting as a convenient expression of a mere 
rate of transference of kinetic energy.{ 


* “The existence of atoms is itself an hypothesis, and not a probable one. 
- - -  AJ)l dogmatic assertion upon such points is to be regarded with dis- 
trust.”” (A Manual of Inorganic Chemistry, By CHARLES W. ExioT and 
Frank H. Storer. 2d edition, revised, New York, 1868: chap. xxv, p. 605.) 
And yet these negative dogmatists have not shown themselves capable even 
of thinking of so elementary a fact in their science as ‘‘ polymerism ”’ apart 
from the terms of the atomic conception. As Prof. J. CLERK MAxwELL 
has well observed, ‘‘The theory that bodies apparently homogeneous and 
continuous are so in reality, is in its extreme form a theory incapable of 
development. To explain the properties of any substance by this theory is 
impossible.”? (Encyclopedia Britannica. 9th ed., 1875: art. ‘* Atom,” vol. 
III, p. 88.) The objection to atomism sometimes urged—that since magni- 
tude is admitted abstractly or mathematically to be infinitely divisible, 
therefore any finite particle of matter must also be physically so conceived, 
—betrays so strange a confusion of ideas as to merit no serious answer. 
Yet so illustrious a mathematician and philosopher as LEONARD EULER was 
guilty of this gross paralogism. (Letters.to a German Princess. May 8, 
1761: vol. 11, let. 9.) 


+ Principles of Mathematics and Physics. By JAMES CHALLIS. 8vo. 
Cambridge, 1869: hyp. v, p. 358. 


{In an evening lecture on ‘‘ Force’ delivered September 8, 1876, at 
Glasgow, (during the session of the British Association,) Prof. Tarr an- 
nounced that ‘‘ there is probably no such thing as force at alll! That it is 
in fact merely a convenient expression for a cértain rate.’’ And referring 
to the corpuscular hypothesis of force, he thought ‘‘The most singular 
thing about it is that if it be true, it will probably lead us to regard all 
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It is very certain, however, that the hypothetical fluid of cohe- 
sion-pressure must be something entirely different in constitution 
from the luminiferous ether, since any mode of action which could 
be imagined for compressing together the elements of matter, would 
necessarily be incompatible with the transmission of solar radiation 
having the quality and propertie# of the vibrations actually ob- 
served. The fantastic scheme of Le Sage (in which cohesion is 
effected by the quaquaversal impacts of infinitesimal corpuscles 
flying swiftly in all directions, and whose various sizes determine 
the differing collocations of chemical unions, )—notwithstanding the 
approval of Prof. Tait,*—scarcely requires a “serious considera- 
tion.”+ Nor has any form of impact, of pressure, or of undula- 
tion, yet been proffered by the ingenuity of the kinematist—either 
at all adequate to the maintenance of the known conditions of 
matter, or indeed in itself at all conformable with any known 
modes of action. 

The dynamist having searched in vain for any plausible co- 
ordination of the indisputable facts of cohesion with an intelligible 
mechanical agency, simply acquiesces in the result, and without in- 
voking the unknéwn or tke irrelevant, accepts this established 
property as ultimate and inexplicable. 


kinds of energy as ultimately kinetic.”’ (Nature. Sept. 21, 1876: vol. 
XIV, pp. 459, 463.) 

The climax of kinematism however has been reached by the inventor 
and apostle of the ‘‘fourth state of matter,’,— WILLIAM CRooKEs, who is 
disposed to dismiss matter itself to the same limbo—of changing position: 
‘From this point of view then matter is but @ mode of motion; at the 
absolute zero of temperature the inter-molecular movement would stop, and 
although something [?] retaining the properties of inertia and weight would 
remain, matter—as we know it—would cease to exist.’ (Nature. June 
17, 1880: vol. xx11, p. 153.) This seems to touch the sublime ‘secret ”’ 
of GrorGE WILLIAM FREDERICK HEGEL, in which ‘‘ nought is everything, 
and everything is nought.’’—Seyn und Nichts ist dasselbe. 


* Lectures on some recent advances in Physical Science. By P. G. Tarr. 
12mo. London, 1876: lect. x11, p. 299. 


7 ‘‘The hypothesis of Le Sage - - - is too grotesque to need serious 
consideration ; and besides will render no account of the phenomenon of 
elasticity.’” Sir Joun F. W. Herscuet, ‘‘On the Origin of Force.” 
(Fortnightly Review. July 1, 1865: vol. 1, p.438. Also, Familiar Lectures 
on Scientific Subjects. 12mo. London, 1866: art. x11. pp. 466, 467.) 


9 
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The Elasticity of Matter—To select another illustration, the child 
throwing his rounded marble downward on a stone pavement finds 
te his surprise that it rebounds like his play-ball, and that he may, 
without stooping, catch it in his hand. What explanation is to be 
given of this direct and sudden reversal of movement? To this 
familiar quality of matter, we give the name of “ elasticity.” But 
by what more simple formula of mechanics shall we represent 
to ourselves this property elasticity ? Kinematists abjuring alike 
objective “ qualities” and subjective “ abstractions” have been 
severely taxed in their attempts either to ignore the attribute or to 
reduce the phenomenon to some phase of molecular vibration. 

Some few—consistent in their rejection of all quality from mate- 
rial substance—have boldly denied the existence of elasticity ; or 
rather have ventured to affirm that perfectly hard or inelastic atoms 
or masses would on collision alike rebound, precisely as though 
they were elastic.* This startling conclusion—apparently necessi- 
tated by their fundamental assumption ‘‘the conservation of 
motion ”—requires for the intelligent student of rational mechanics, 
no discussion. 

Other kinematists have resolutely endeavored to explain the 
resilience of colliding bodies as the special resultant of composite 
motions. One of the most earnest of these has been the Italian 
astronomer and physicist Angelo Secchi, who in an elaborate essay 
on the ultimate identity of all the physical forces as simple modes 
of motion, remarks: “It is evident that this ‘elastic force’ can be 
admitted only as a secondary force derived from another antecedent 
in an aggregate of atoms, that is ina compound molecule; and that 
it cannot be admitted as pertaining to the elementary atoms. In- 
deed, elasticity in its ordinary acceptation requires a void space 
within the molecule to allow the form to be changed by compression 
and afterward restored; while on the contrary it is the necessary 
condition of real atoms—by conception—to be impenetrable [in- 


* This thesis was maintained by Joun HERAPATH, in his work on Mathe- 
matical Physics. 8vo. 2 vols. London, 1847: (vol. 1, pp. 106-187.) As 
stated by Newron however, “‘ Bodies which are either absolutely hard, or 
so soft as to be void of elasticity will not rebound from one another. 
Impenetrability makes them only stop. If two equal bodies meet directly 
in vacuo, they will by the laws of motion stop where they meet, and lose 
all their motion and remain in rest, unless they be elastic and receive new 
motion from their spring.” (Optics. 2d edition, 1717: book 111, Qu. 31.) 
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compressible] and not an aggregation of other solid particles. 
Hence they cannot be supposed to have any internal voids in which 
their parts could be contracted or dilated. - - - We believe we 
are able to show that it is by no means a necessary position to 
accept this elastic property as a primitive force, but that the ap- 
parent repulsion of these atoms and their rebound originates solely 
from their proper motion, and for this it is sufficient simply to sup- 
pose them to be i rotation.”* He then proceeds to develop his 
theory of mechanical elasticity from the co-operation of the projec- 
tile motion of bodies with the internal rotations of their constituent 
molecules; citing in support of his assumption, the mathematical 
researches of Poinsot.| In this important foundation of his system 
however, the zealous physicist has built upon an entirely mis- 
taken apprehension of true mechanical principles, and hence of 
course upon a strange misapprehension of the actual discussion by 
Poinsot. This eminent mathematician who has investigated so 
thoroughly the theory of rotatory movements has shown that in the 
collision of inelastic bodies, endowed with rotation, the velocity of 
deflection may in special cases exceed the velocity of incidence, in 
other special cases may be just equal to it, and lastly in general will 
fall short of it, being in many cases entirely destroyed. Thus a 
rotating inelastic body has two points between the center of inertia 
and that of percussion, which on impact with a fixed resistance 
in the line of their direction will produce a resilience of higher ve- 
locity than that of collision,—of course by the conversion and ab- 
sorption of so much of the rotary motion. There are other two 
points from the direction of whose impact will result a velocity just 
equal to that of the original motion of the body ;—in the one case 
absorbing one-third of the rotary motion, in the other case absorb- 
ing two-thirds of it. If the impact be in the line of the center of 
inertia, the whole of the translatory motion is arrested without 
affecting the rotary motion. [In the case of two equal. inelastic 
spheres rotating with equal and opposite velocities on parallel trans- 
verse axes and meeting at a point on their equators, the bodies 


* TL’ Unita delle Forze Fisiche ; Saggio de filosofia naturale. Del P. ANGELO 
SEeccHI. 12mo. Rome, 1864: chap. I, sect. 6, pp. 36, 37. 


{Father Sccui’s reference in a foot-note is to ‘Questions dynamiques 
sur la percussion des corps: pag. 21 e 29, dell’ edizione a parte, ed anche 
il Giornale di Liouville, - - - a pag. 36.” 
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would lose entirely their travelling motion, still retaining their rota- 
tions. So also if their axes were equally inclined so as to bring 
the points of impact on corresponding circles of latitude; the limit- 
ing case of which would be an impact on their poles of motion 
in the line of their common axes of rotation.] Lastly if a rotating 
inelastic body should meet a fixed resistance in the line of the 
center of percussion, not only the translatory—but the rotary ve- 
locity as well—would be entirely destroyed.* If we conceive a 
molecule as consisting of a congeries of atoms having an orbital 
revolution (analogous to a solar system), a very similar analysis 
will apply to the cases of collision. 

It is very clear then that the device of storing up additional 
kinetic energy in the form of internal rotation (or revolution) fails 
utterly to reproduce the phenomena of motion exhibited by elas- 
ticity. The resulting effects cannot be admitted as at all analogous; 
since the internal kinetic energy assumed is either wholly or 
largely absorbed and exhausted by a single collision, and a second 
impact can never reproduce the effects of a first one; while elastic 
force remains perpetual and unimpaired by constant action. 

Elasticity accordingly, equally with cohesion, is a fact of nature, 
a property of matter, which can neither be interpreted by any form 
of motion, nor resolved into any mechanical concept.; Those 
therefore who would formulate the elements of things devoid of 


* Louis Portnsot. The latter portion of a series of mathematical discus- 
sions under the general title—Questions dynamiques sur la Percussion des 
Corps; published in Liouville’s Journal de Mathematiques for 1857: vol. 
II, pp. 281-308. 


7 ‘‘ Elasticity without an action e distanti—even between the adjoining 
particles— is inconceivable. What is meant by elasticity? Surely such 
a constitution of the assemblage of particles as makes them recede from 
each other.’’ Prof. JoHN Rosison, (A System of Mechanical Philoso- 
phy. 8vo. 4vols. Edinburgh, 1882: vol. 111, p. 139.) 

‘¢ An alteration of the form of a solid body is called a strain. In solid 
bodies strain is accompanied with an internal force or stress ; those bodies 
in which the stress depends simply on the strain are called ‘elastic,’ and 
the property of exerting stress when strained is called elasticity. - - - 
The general fact that strains or changes of configuration &te accompanied 
by stresses or internal forces, and that thereby energy is stored up in the 
system so strained, remains an ultimate fact which has not yet been ex- 
plained as the result of any more fundamental principle.”’ Prof. J. CLERK 
MAxweELu. (Matter and Motion. 1876: chap. Vv, arts. 83, 84; pp. 70, 71. 
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quality, have on their own declaration no right to the use of either 
term in considering any physical problem. 

Were the examination to stop here, it might appear that the only 
difference between the dynamist and the kinematist is that the 
former—failing to find any satisfactory explanation of certain habi- 
tudes of matter, despairs of deeper insight and accordingly seeking 
no further, accepts the conclusion that these are insoluble; while 
the kinematist more hopeful, has an abiding faith that the same 
processes which have so successfully (or at least so largely) deciph- 
ered the riddles of light, of heat, of gaseous constitution, may be 
expected in time to resolve these other enigmas though they be not 
yet expounded. It is necessary therefore to go back still further 
and examine the character of this induction, by a cursory review 
of the postulates of the mechanical theory of light, of heat, and of 
the kinetics of discrete molecules. 


2. The Theory of Molecular Kinetics. 


In the last century both light and heat were generally regarded 
as material emanations; the former, of radiant corpuscles, the 
latter, of a peculiarly rare and penetrating fluid. Earlier kinetic 
hypotheses of these so-called “imponderables”’—however ingeni- 
ous—were not supported by a sufficient induction from observed 
facts to justly entitle them to unqualified acceptance. And the 
doubts and difficulties suggested by the speculations of Newton 
were a striking illustration of his recognized sagacity ; notwith- 
standing the occasional censures of modern popular lecturers, 
trumpeting their own superior wisdom. 


The Vibratory Theory of Heat—The fluid or “ caloric” theory 
of heat (though often questioned or opposed) was first decisively 
overthrown at the close of the century by Benjamin Thompson, an 
expatriated American, better known as Count Rumford, whose ex- 
periments unescapably demonstrated the resolution of heat into an 
intestine motion, by the fact of its interminable generation in fric- 
tion through the agency of continued motion.* It was not how- 


* Phil. Trans. Roy. Soc. 1798: vol. LXXxIII, pp. 80-102. This admi- 
rable memoir read before the Royal Society of London, January 25, 1798, 
(in which RuMrorp—from the fact “that the source of heat generated 
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ever until about the middle of the present century that the con- 
ception attained a scientific definiteness and currency through the 
accurate determination of the kinetic or dynamic value of heat. 


The Undulatory Theory of Light—Nearly simultaneously with 
the work of Rumford in the field of heat, the investigations of 
Dr. Thomas Young, at the beginning of this century, relative 
especially to the interference of two luminous rays in particular 
cases, in like manner overthrew the theory of corpuscular emission 
in the field of light, by demonstrating a destruction or oblitera- 
tion—quite intelligible as a conflict of wave motion, but entirely 
inadmissable and unthinkable as a mutual extermination of con- 
flicting substance.* Through the refined labors of Young,—ad- 
mirably assisted and re-enforced by the able efforts of his skillful 
and worthy rival Fresnel,—the varied and complex phenomena of 
dioptrics were more and more fully brought under the dominion of 
a rational kinetics. And thus it resulted that the new doctrine of 
insensible motion obtained from the scientific world a much more 
rapid and general acceptance in its application to light than in its 
application to heat. So that it was not unusual some forty or fifty 


by friction in these experiments appeared evidently to be inexhaustible,” 
argued that this product ‘‘ cannot possibly be a material substance: ’’) may 
be said to furnish the first rough approximation to the mechanical equiva- 
lent of heat. The author estimated the heat produced by a one-horse power 
as equivalent to that obtained from the burning of nine wax candles, each 
three-quarters of an inch in diameter; or to the combustion of a little more 
than one-third of a pound of wax in two and a half hours. This essay also 
presents the first suggestion of the mechanical correlation of animal power 
with heat motion. 

Dr. Youne held that Rumford’s experiments ‘‘ appear to afford an un- 
answerable confutation of the whole of this doctrine :—[that of a ‘caloric’ 
fluid.] - - - If heat is not a substance, it must be a quality; and this 
quality can only be motion.’”? (Lectures on Natural Philosophy. 1807: 
lect. 52: vol. I, pp. 653, 654.) 

‘‘The hypothesis of caloric” says Prof. J. CLurK MAXWELL “or the 
theory that heat is a kind of matter is rendered untenable—first by the 
proof given by Rumford that heat can -be generated at the expense of 
mechanical work ; and secondly by the measurements of Hirn, which show 
that when heat does work in an engine, a portion of the heat disappears.”’ 
(Theory of Heat. 1872: chap. vii, p. 147.) 


* «Phil. Trans. Roy. Soc. A memoir read July 1, 1802: vol. xcrt. p. 
387 ; and one read November 24, 1803: vol. xcrv. pp. 1-16. 
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years ago, to find our college professors zealously inculcating the 
undulatory theory of light, while still maintaining the hypothesis 
of a “caloric” for heat. 


William Herschel had found, at the beginning of the century, 
that the solar spectrum, as produced by an ordinary glass prism, 
manifested a heating power slight at the violet end, but gradually 
increasing to the red end, and extending a considerable distance 
beyond the less refrangible limit of visible rays, near which limit 
the maximum effect was reached.* 

Johann Wilhelm Ritter, of Jena, a year later found that the 
chemical action of the solar spectrum, as exhibited in the darkening 
of silver chloride, increased toward the violet extremity, attaining 
a maximum beyond the most refrangible limit of luminous disper- 
sion.t Hence, it came to be generally believed that the solar rays 
comprise three essentially distinct and independent kinds of energy, 
representing three different forms of wave-motion. This appeared 
the more probable from the entirely dissimilar orders of effect 
observed (as interpreted by the impressions of our senses), in calor- 
ific energy, in optical luminosity, and in chemical agency. 

It was shown however by Alexandre Edmond Becquerel that 
the so-called chemical rays were not distinguishable by their re- 
frangibility, and that photographic effects could be obtained with 
suitable re-agents from any region of the spectrum.{ And finally, 
by the researches of Dr. John W. Draper, it was fully established 
that Herschel’s results depended on the great distortion (as well as 
unequal absorption) inseparable from every prismatic or refractive 
spectrum, and that Ritter’s results depended on a very limited and 
insufficient induction. And thus it has slowly come be recognized 
that in every normal spectrum, freed from distortion or selective 
absorption, (and equally freed from selective generalization), the 
three classes of effects, thermal, photic, and actinic, are equably 
or proportionally distributed; that as. these several activities are 
equally amenable to polarization, to interference, and to spectral 
irradiation and absorption, there is in fact but a single form of 


*Phil. Trans. Roy. Soc. 1800: vol. xc, pp. 291, 318, 439, 440. 

+Gilbert’s Annalen der Physik. 1801: vol. vit, p. 527. Nicholson’s 
Journal of Natural Philosophy, [etc.] August, 1803: vol. v, p. 255. 

{Annales de Chemie et de Physique. April, 1849: vol. xxv, pp. 447- 
474, 
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setherial undulation, the differences of whose mamifestations de- 
pend entirely upon the nature of the body, organic or inorganic, 
on which it falls.* 


Molecular Thermo-dynamics.—Passing from the wave theory of 
radiation to the related subject of the internal re-actions of bodies, 
the application of thermo-kinetics to the facts of temperature has 
taught us that the molecules of all bodies are in a state of very 
rapid though minute movement, and that this movement, while 
being constantly transferred and expended, (and thus ever tending 
to the absolute zero,) is yet incessantly maintained in varying quan- 
tity by repeated re-enforcements from natural and artificial sources 
of heat, and by mutual interchanges. In the case of solid bodies, 
whose constituent molecules are held together by what we must call 
(in default of any names as yet invented by the kinematist) the 
qualities of cohesion and adhesion—their mutual contact being re- 
sisted and prevented by what we must for the present call a repel- 
lant quality, the temperature motion is in the nature of an oscilla- 
tion or rather irregular reverberation within the narrow limits of 
opposite resistances, by which the relative mean position of the 
particles and the stability of the body are preserved. By the term 
“cohesion” is designated simply the observed fact of a resistance 
to divellent or tensile stress; by the term “adhesion” is designated 
the observed fact of resistance to torsional or shearing stress. 

When the energy of the molecular movements is increased until 
the modulus of “adhesion” is equalled, the point of melting is” 
reached, and the molecules instead of being restored to their ante- 
cedent positions are carried irregularly from the influence of neigh- 
bor to neighbor, and thus become fluent by being deflected among 
each other in all possible directions. In this “liquid” condition of 


*Am. Jour. Sci. Jan. and Feb., 1878: vol. v, pp. 25-88, and 91-98. 
Dr. DrareErR’s results (so far as the refrangibility of radiant heat is con- 
cerned) have recently been confirmed by the refined investigations of Prof. 
S. P. Laneiey, by means of his ‘actinic balance.’”’ (Proceed. Am. 
Acad. Jan., 1881: vol. xvi, p. 342; Am. Jour. Sci. March, 1881: vol. 
XXxI, p. 187; Nature. Oct. 12, 1882: vol. xxvi, p. 588.) 

“A ray of specified vayeolenete and specified plane of polarization, can- 
not be a combination of several different things, such asa light-ray, a teak 
ray, and an actinic ray. It must be one and the same thing, which has 
luminous, thermal, and actinic effects.’ J. CLERK MAXWELL. (Theory 
of Heat. 1872: chap. xv1, p. 218.) 7 
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the mass, adjacent molecules although entirely freed from the adhe- 
sion which constitutes rigidity, yet (as has been shown by Joseph 
Henry) preserve their mutual cohesion practically unimpaired : * 
and hence devious as may be their wanderings, no portion of their 
excursions can be called a free path. 

If the rapidity of the mean internal motion be still further accel- 
erated until the momentum of the molecules is equal to their modu- 
lus of “cohesion,” the temperature of evaporation is reached, and 
the molecules are impelled from their restraining bonds into a free 
flight, which so long as undisturbed, continues (by the first law of 
motion) in an indefinite straight path in the direction of impulse, 
The strength of these two bonds—adhesion and cohesion—differing 
very widely in different substances, is thus measured by the amount 
of kinetic energy absorbed in overcoming them,—the so-called 
“latent heat” of fusion and of evaporation. In the case of ice, 
the strength of the molecular adhesion is considerably less than 
the sixth part of that of the cohesion. 

We thus perceive how the most solid bodies—even at low tem- 
peratures—are exposed to surface evaporation without the oppor- 
tunity of passing through the liquid state; since external molecules 
from the great irregularity of their short oscillations, must occa- 
sionally by the composition of motions from concurrent or imme- 
diately successive shocks, acquire a velocity transcending the bonds 
of cohesion, and thus escape entirely from the mass. 


We accordingly learn by the kinetic theory of gases that the dis- 
crete or isolated molecules are flying about in all directions in straight 
lines until by encounters with other molecules (or with material 
barriers) their course is deflected. During the brief period of en- 
counter (the disturbance of mutual encroachment), the trajectory 
becomes a minute hyperbola. From the infinite variety of possible 
impacts we also learn that each molecule must necessarily be con- 
stantly changing within very wide limits the direction, the velocity, 
and the length of its free excursions ;—even when a perfect equilib- 
rium of temperature imports that the mean kinetic energy of the 
entire system is constant and uniform. 

It is important for us to bear in mind that this wondrous theater 
of continual intestine commotion does not present an example of a 


*Proceed. Am. Phil. Soc. April 5, & May 17, 1844: vol. rv, pp. 56, 57; 
and 84, 85. 
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mechanical “ perpetual motion :” the average velocity Of any appre- 
ciable volume of gaseous molecules subsists only so long as no work 
is effected. By whatever amount any considerable number of flying 
particles impart motion to slower groups, or to a solid mass, by this 
amount do they reduce their own speed, and thus represent a dimin- 
ished temperature. By whatever amount they receive any average 
increase of velocity from repeated impacts or from compression 
within a contracted inclosure, by this amount do they represent an 
elevation of temperature, at the expense of the bodies from which 
such additional energy is derived. 


The K-netic interpretation of the Laws of Gases.—It has been 
shown by Clausius that the number of collisions of a molecule in a 
given time is proportional to the mean velocity of all the molecules, 
to their number in a given volume, and to the square of the dis- 
tance between the centers of two molecules when at nearest ap- 
proach,* or at what has been called their dynamic contact. 
By the mathematical investigations of Krénig, Clausius, Loschmidt, 
and Maxwell, the foundations of a molecular physics have been 
successfully established ; and the laws of gaseous action thus far 
experimentally ascertained, have been found to result deductively 
as the necessary consequences of the kinetic theory. 

Thus the kinetic energy of any volume of molecules (which rep- 
resents the temperature of the gas) being the product of molecular 
weight or mass by the mean square of the velocity, it follows that 
the relative rates of effusion and diffusion must both be inversely as 
the square roots of the masses,—that is of the gaseous densities ;— 
the law of Graham. 

It also follows that in the case of diffusion, by reason of the 
proportional retardations due to more numerous collisions from 
the presence of other gas, the coefficient must be lower than in the 
case of effusion. , 

In any mixture of gases, since from the mutual encounters of 
molecules of different mass, the average kinetic energy will be the 
same for all masses, or the mean squares of the velocities will be 
inversely as the respective masses, it follows that in different in- 


* Tt is to Clausius that we owe the first definite conception of the free 
path of a molecule and of the mean distance travelled by a molecule be- 
tween successive encounters.’”’ JAMES CLERK MAXWELL. (LEncycloped. 
Brit. 1875: vol. 111, p. 41.) , 
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closures at the same temperature (7. ¢., the same energy )—for equal 
pressures there must be the same number of impacts on any given 
area, or in other words that the same volume must contain the same 
number of molecules whether light or heavy :—the law of Avogadro 
and of Ampére. 

And conversely, under the same conditions of pressure (or surface 
impacts) and of temperature (or kinetic energy), the number of 
molecules being the same, and the masses of the molecules being 
the only variable,—the densities of different gases must be propor- 
tional to their molecular weights or the masses of their individual 
molecules :—the law of Gay-Lussac. 

Since the sum of the moving forces or the expanding power of 
the molecular excursions is directly proportional to their kinetic 
energy, it follows that the volume of a true gas under uniform pres- 
sure must be proportional to this energy, that is to the absolute 
temperature :—the law of Charles and of Dalton. 

Since the same kinetic energy of the molecules must exert the 
same impulse, or the temperatures being constant, they must have 
a definite mean momentum, and each molecule must execute on an 
average the same number of impacts with the same energy, it fol- 
lows that the pressure is directly proportional to the number of 
mclecules ; or in other words that the volume of a true gas at any 
given temperature is inversely proportional to the pressure :—the 
law of Boyle and Mariotte. Or combining the last two laws, the 
volume of a gas multiplied by its pressure is directly proportional 
to the square of the mean molecular velocity, or the absolute tem- 
perature. The slight departure from the law of Boyleand Mariotte 
observed in most gases when compressed (the internal pressure be- 
ing somewhat in defect,) indicates a small range of attraction 
between the molecules when brought close together.* 

In addition to the external kinetic energy of the molecule due to 
its velocity of translation, it possesses an internal kinetic energy 
due to oscillation or rotation of its parts (its constituent atoms) ; 
and this internal energy@ccording to Clausius—tends to a constant 
ratio with the external energy. The amount of energy received or 


* “Tn the case of carbonic acid and other gases which are easily liquified, 
this deviation is very great. In all cases, however, except that of hydrogen 
the pressure is less than that given by Boyle’s law, showing that the virial 
is on the whole due to attractive forces between the molecules.’”? JAMES 
CLERK MAXWELL. (Encycloped. Brit. 1875: vol. 111, p. 39.) 
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expended by a gas in gaining or losing one degree of temperature 
(which is known as its “specific heat”) is proportional to this con- 
stant ratio; and hence the specific heat of a gas is inversely pro- 
portional to the molecular mass ;—that is to say, to the specific 
gravity of the gas:—the law of Dulong and Petit. 

As the entire kinetic energy—molecular and atomic, is necessarily 
tending constantly to a dynamic equilibrium both with regard to 
any connected volume constituting a system, and with regard to 
any kinetic energy of the cireumambient ether as well, there is a 
continual and mutual transfer of such energy :—the theory of ex- 
changes announced by Prevost. 


Mean Length of Molecular Excursions.—By a neat application of 
the calculus of probabilities, Clausius has determined that of the 
whole number of free molecular excursions in a given time, (in any 
large inclosure,) those having less than the mean length will be 
0.6321; or nearly double the number of those having the mean 
length or exceeding it. He supposes that under ordinary condi- 
tions, the mean length of a free excursion of our air molecules is 
about sixty times the mean distance between them. 

Maxwell has pointed out that three phenomena dependent on the 
length of the free excursions of gaseous molecules, furnish functions 
from which the mean length of such paths may be estimated ; first, 
the rate of gaseous diffusion (or the bodily transfer of matter) ; 
second, the rate of diffusion of their momentum, or the degree of 
gaseous “ viscosity ” (dependent on the transfer and equalization of 
motion); and third, the diffusion of their kinetic energy or temper- 
ature, (the conduction of heat). In our atmosphere, under ordinary 
conditions (30 inches and 60° F.) the mean length of the molecular 
path is thus estimated at about the 1——300,000 of an inch, or about 
one-sixth of a wave-length of yellow light. 

The average molecular velocity of oxygen has been estimated at 
1640 feet per second;* and of nitrogen (which constitutes about 
three-fourths of our atmosphere) at 1754@feet per second; while 
hydrogen molecules having but one-sixteenth the weight or mass of 
those of oxygen, would have under the same conditions, four times 
their average velocity, or 6560 feet per second. And thus while a 


* A velocity sufficient to carry the molecule vertically about eight miles 
high, if subjected to no resistance excepting gravitation. 
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molecule of oxygen would undergo about seven thousand million 
collisions in one second, a molecule of hydrogen among its fellows 
would undergo about seventeen thousand million collisions per 
second. It must be observed that the more violent the collisions of 
the molecules, the less is their tendency toward the cohesion of the 
liquid, or the adhesion of the solid form. 


Probable Size of Molecules—From various considerations it has 
been independently estimated by Joseph Loschmidt (1865), by G. 
Johnstone Stoney (1868), by William Thomson (1870), and by J. 
Clerk Maxwell (1878), that the effective size of the molecule is 
probably not smaller than the thousand-millionth of an inch, nor 
larger than three or four times this dimension; which is about the 
twenty-thousandth of a medium wave-length of light. Small as 
this dimension is, we may reflect that by what may be called the 
second power of our best microscopes, it would be easily visible,— 
supposing that light-waves were capable of optical efficiency at this 
degree of subdivision and amplification. 

These estimates of molecular distances and magnitudes are of 
course but rough approximations; but they indicate at least the 
order of magnitude of very real things and agencies; and accepting 
them as probable, we may “compare small things with great” by 
saying that were the planet Venus brought within a distance from 
our Earth about one and a half times that of the Moon, this might 
represent the relative mean distance of two molecules of our atmos- 
phere; at which separation (about fifty times their own diameters), 
they would probably count less than twenty million to the inch. 
In like manner the distance of Venus from our Earth at conjunction 
(as during the approaching transit of next Wednesday) would be 
relatively comparable to the length of a mean excursion of the 
molecules ;—some 3,000 times their diameter. While a few of their 
longest free excursions would be comparable to the flight of the 
the same planet if carrjed from the Earth to beyond the orbit of 
Neptune. 


The Relation of Molecular and Atomic Motions—Returning again 
from this survey of molecular kinetics to the undulatory theory of 
light and heat, we may say that the true physical relation of radia- 
tion to conduction was first disclosed by the analytic spectrum,— 
that marvellous instrumentality which physics has presented to her 
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daughter chemistry, as the most subtile and delicafe of all her re- 
agents. From this method of observation we have learned that 
each of the elements when its molecules are shocked, rings out its 
own peculiar series of oscillations, as if by specially adjusted tuning- 
forks, each responsive only to the groupings of its own established 
periodicities. Newton first taught us that definite refrangibility in 
the spectrum signifies simply definite periodicity ; and he also com- 
puted the data which determine the values of these periodicities.* 
The known wave-lengths of different colored light divided by 
their known velocity of propagation, give us the inconceivable 
rapidity of from 390 to 750 billions per second,/ as the number of 
atomic impulses transmitted by the wther and appreciated by the 
eye. Although this compass is somewhat less than an “ octave,” 
the entire range of the visible and invisible spectrum comprises 
more than three octaves. This extraordinary rate of vibration, no 
less than its remrakable uniformity, sufficiently establishes the fact 
that the motions of the molecule ceaselessly varying in velocity, and 
wholly irregular in length and frequency of excursion, take no part 
whatever in producing etherial undulations. It is only to the con- 
stituent parts or ultimate atoms of the flying molecule that the rhyth- 


* Newton’s Optics. 1704: book 11, part 1, obs. 6. When shortly after his 
election to the Royal Society, Newton in a letter to the Secretary—Henry 
Oldenburg, (dated January 18, 1672,) proposed to offer a communication to 
that Society respecting his optical analysis, he spoke of it as ‘ being the 
oddest if not the most considerable detection which hath hitherto been made 
in the operations of nature.’”’ (Brircu’s History of the Royal Society. 1757: 
vol. 111, p. 5.) Although a century and a quarter elapsed before the spec- 
tral lines were first detected by W. H. Wo .aston, (Phil. Trans. Roy. 
Soc. June 24, 1802: vol. xcri, p. 365;) Newton was fully aware of the 
necessity of employing a very small hole or luminous image for obtaining 
a pure spectrum, and he pointed out that a narrow slit is still better ; “ for 
if this hole be an inch or two long, and but a tenth or a twentieth part of 
an inch broad, or narrower, the light of the image will be as simple as be- 
fore, or simpler, and the image will become much broader.’’ (Optics: 
book 1, prop. Iv.) For delicate observations Newton appears to have been 
compelled to rely on the services of an assistant; and thus he missed the 
consummation of his ‘‘ oddest and most considerable detection of nature’s 
operations ’’—the spectroscope. 


+ A Dillion (as is sufficiently indicated by the term itself) is the ‘‘ second 
power of a million ;”’ not (as is commonly taught in school-book numera- 
tion) the third power of a thousand, or the second power of an impossible 
number ;—a surd 
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mic motions generating radiant light and heat must be referred 
We may thus picture to ourselves the monochromatic lines of the 
spectrum as exhibiting a second order of occult or insensible kinetics, 
in quality and range as different from and as much below the 
kinetics of the molecule, as this differs from and is below the kinetics 
of tangible masses. 


The Origin of Atomic Motions—With regard to the nature and 
origin of the atomic motions, it appears tolerably clear that they 
are primarily derived from the shocks of the molecules or systems 
of which they are the components; and that there is at every 
molecular collision a transfer or exchange of energy tending to 
equalize the internal momentum of pulsation with the external 
momentum of translation. The primum mobile is therefore the 
falling together of molecules under the influence either of gravi- 
tation, or of chemical affinity. While it is difficult to realize the 
precise manner in which molecular and atomic motions are re-dis- 
tributed during the brief instants of impact, it appears in the high- 
est degree probable that the atoms describe elliptical orbits, which 
may become circular, but never rectilinear. Were the atomic 
motions mere oscillations, it would appear unavoidable that under 
the stress of special impacts, some of them must occasionally be 
detached,—as in the case of molecular evaporation. But the witi- 
mate molecule is unchangeable and “ indivisible :”—held together 
in bonds incomparably stronger than those of hardest steel. And 
the loss of an atom may be regarded as an impossible catastrophe. 
Moreover, from the utter irregularity of direction in molecular 
encounters, obliquity of impact on the rapidly changing atoms, 
would appear almost a necessity: and hence would result as neces- 
sarily—elliptical paths of excursion. 

In this constant play of atoms derived from repeated collisions, 
we must believe that these atoms are whirled in ever varying rota- 
tions—simultaneously with their orbital revolutions; but as these 
double motions form but parts of their common fund of kinetic 
energy, it is not probable that any special phenomena will ever dis- 
tinctly reveal such axial motions ;—unless indeed it be hereafter 
shown that polarity is the resultant of concerted directions of rota- 
tional or orbital axes, or of both. 


The Amplitude of Atomic Orbits——Of the actual or relative 
diameters of: these orbits we are as ignorant as we are of the sizes 
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of the atoms themselves. We may assume the amplitudes of the 
ztherial waves at their origin, to be a faithful transcript of those 
of the atomic excursions which generate them: and we must con- 
clude the latter to be—even in the velocities of the highest in- 
candescence, extremely small fractions of the length of the resulting 
waves. For although the amplitude of the atomic orbit represents 
but the square root of the brillancy, we may reflect that this latter 
form of energy presents an enormous range of variation. The 
light from Sirius—for example, supposing it to be in time twenty 
years in reaching us,—has but 1 + 1,315,000 part of the amplitude 
of terrestrial sun-light; the amplitude being inversely as the dis- 
tance travelled.* And there are among the visible stars doubtless 
some a thousand times more distant yet than Sirius. 

According to the estimates of Wollaston, and of the younger 
Herschel, lights may vary in brilliancy forty thousand million 
times, representing a difference of amplitude of two hundred thou- 
sand times. To suggest some approximate idea of the form of such 
etherial waves, we may liken them to earthquake waves transmitted 
across the surface of the ocean at the rate of six miles in a minute, 
which, while leaving on the tide-gage their registered amplitude of 
15 inches, have for their Jength 150 miles: being accurately meas- 
urable waves presenting the ratio of one inch to ten miles. 


*As the bright sun Sirius is considerably larger that our sun, and prob- 
ably intrinsically brighter as well, the figure 1,315,000 (representing its dis- 
tance in units of sun-distance) would be somewhat reduced as a measure of 
relative wave-amplitude. If the intrinsic splendor of the two suns be the 
same, the distant one has about 64 times the surface, or eight times the 
diameter of our own. The probability of greater density in the former— 
from greater mass,—is offset by the probability of correspondingly higher 
temperature. Hence assuming the mean densities to be nearly the same, 
the gravitative pressure of equal gaseous masses on the photosphere of 
Sirius, would probably be in the neighborhood of eight times that upon 
our sun, or some 200 times that upon the surface of our earth. 


+ The earthquake which destroyed the city of Simoda, in Japan, in De- 
cember, 1854, generated such a system of waves, which crossing the Pa- 
cific Ocean, over a distance of 4,500 miles, in the time of 12 hours and 36 
minutes, left their record on the tide-gages of the Coast Survey, at San 
Francisco, as having a maximum amplitude of 18 inches. Phe height of 
the ocean wave at its origin was, of course, much greater than this. 
(Smithsonian Report for 1874: pp. 216, 217.—A Lecture ‘‘ On Tides,” by 
Prof. J. E. Hrt@arp, (at present Supt. of Coast Survey,) delivered before 
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Smallness of Atoms.—The extreme minuteness of the atoms is evi- 
denced not alone by the necessary limitations of their orbital excur- 
sions under ordinary conditions, and by their inconceivable rapidity 
of oscillation, but even still more strikingly by the vast number of 
molecules which may be chemically combined and compacted within 
the volume of an elementary molecule,—still observing the law of 
Avogadro. 

From such considerations we may infer that the dimensions of 
the ultimate atoms are probably as much below that of the com- 
posite molecule, as this is beneath a visible magnitude: or in other 
words, that were the molecule an object to be seen, the highest . 
power of our best microscopes would utterly fail to detect its con- 
stituent atoms. 


The Constancy of the Atomic Periods.—We have learned from the 
fixity of the spectral lines (whether luminous or dark) that what 
may be called the tones or pitches of these resonant particles are 
very accurately maintained through an enormous range of ampli- 
tude; that is, that the respective periods of the atomic orbits (in- 
finitesimally brief as they appear to our slow-moving thoughts) are 
quite unaffected by their radii, or their rates of velocity. Theevi- | 
dence of these uniformities of period in descending temperatures 
is found in the stability of gaseous absorption lines under all de- 
grees of cold producible; these lines remaining dark when taking 
up the motion of the incandescent back-ground, simply because the 
amplitude of the oscillation is not sufficient on the whole to impress 
our sense of vision. And although at very high temperatures both 
the number and the distinctness of the spectral lines may be con- 
siderably affected, their position (as long as visible) is not at ali 
disturbed. That new lines should appear at increasing tempera- 
tures is not surprising, since in every case a certain width of atomic 
play is required to affect the eye. But that under such circum- 
stances pre-existing lines should disappear,—as has been established 
by the researches of Dr. J. Pliicker and Dr. J. W. Hittorf,*—so 


the American Institute, Jan. 27, 1871.) It is instructive to reflect that a 
wave line of this order (representing an ztherial undulation)—executed by 
the most skillful draftsman or engraver, on any scale whatever, or with 
any microscopic appliances, could not be distinguished by any process of 
direct instrumental measurement or verification from a perfectly straight 
line. 


*Phil. Trans. Roy. Soc. Memoir read March 3, 1864: vol. cLv, pp. 1-29. 
10 
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as to produce an entirely different spectrum, is nog so easily ex- 
plained. The suggestion of a disruption or disassociation of the 
atomic flight by centrifugal force is negatived by the fact of per- 
fect restoration of the orbit under uniform conditions. Nor does 
the hypothesis of a resolution 6f the elementary molecules into 
still more elementary types, (which seems to have gained some 
favor,) render the physical conception of the phenomena in any 
respect more simple. In particular cases a precise equalization of 
the energies of emission, and of absorption in surrounding heated 
gas, might effect a neutralization and complete obliteration of one 
or more of the lines. And it is conceivable that a certain increase 
of amplitude in the ztherial wave may (as in the case of its length) 
cease to be recognized by the optic nerves. 


The law of Atomic Orbits—The conception being thus presented 
to us—of a particle moving in an elliptical or circular orbit of 
constant period, irrespective of the length of the radius-vector, or 
of the velocity, (a condition so wholly unlike the gravitative orbits 
of planets, observing the laws of Kepler,) what is the dynamic in- 
terpretation of such a system? This problem has been anticipated 
by the genius of Newton, who in his Mathematical Principles of 
Natural Philosophy has demonstrated the imaginary case,—“ if the 
periodic times are equal, (and the velocities therefore as the radii,) the 
centripetal forces will also be as the radii.’* A law of force in- 
creasing directly with the distance (as in the extension of an india- 
rubber, or of a helical steel wire spring,) is undoubtedly a very re- 
markable one: but whatever its range of action, it will manifestly 
within that range, secure the atom from all possibility of detach- 
ment. 

From the perfect uniformity both of chemical and of spectro- 
scopic indications, whether in the smallest or the largest mass of 
molecules,—from whatever source obtained, we are forced to con- 
clude that the molecules of any simple gas are absolutely similar. 
Whether we analyze a drop of petroleum or distill an insect or a 


* Newton’s Principia. 1687: book I, sect. 11, prop. 4, corol. 8. A very 
beautiful illustration of this orbit is presented by the conical pendulum, 
when the length of the suspension is very great relatively to the ranges of 
excursion of the ball, so that an ellipse or different circular orbits shall lie 
sensibly in the same plane. Another similar example is furnished by the 
orbits of the balls of a parabolic ‘‘ governor.”’ 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 147 


plant, whether we decompose water from the Indian ocean or from 
Arctic snow-flake, whether we inspect with curious eye the light 
from sun, or star, or from remotest nebule at opposite confines of the 
heavens, we find in the spectrum of hydrogen the same fixed lines; 
—assuring us that these are truly the reverberations of periods in- 
cessantly repeated alike in every molecule of this particular ele- 
ment.* Taking this—the lightest of all known molecules, (Prout’s 
fundamental unit of chemical equivalency,) we have within the 
single molecule the widely separated lines of four distinct periodi- 
cities, or atomic orbits :—the red line “ C” (a) of 456 billion revo- 
lutions per seecond,—the greenish blue line “ F” (f) of 615 billion 
revolutions,—the blue line near “G” (7) of 689 billion revolutions, 
and the violet line “h” (6) of 729 billion revolutions. As no form 
of either reciprocating or orbital movement could possibly be main- 
tained without an equal and opposite re-action, there must neces- 
sarily exist here at least eight independent atoms. But it seems 
wholly improbable that each of these systems of motion should 
comprise but a single couple of atoms: and it is still more improb- 
able that either these periods, or even the numerous additional ones 
disclosed in the secondary spectrum of hydrogen, represent all the 
atomic motions within its molecule, in view of the necessary imper- 
fection of the optical record, and the fact that this embraces less 
than the third, and possibly not more than one-fourth of the whole 
actinic spectrum. 


Physical Complexity of the Molecule——We are therefore justified 
in believing that the most elementary of chemical molecules is a 
wonderfully complex system, comprising an unknown number of con- 
stituent units, held together by dynamic bonds whose nature we can 
neither guess nor conceive; and thus the atom of Newton and of 
Dalton has been carried downward far beyond the horizon of action 
at which they had imagined it—probably even to a second order of 
diminished magnitude. 

The relations between the translatory motion of the integral gase- 


*« The same kind of molecule—say that of hydrogen—has the same set 
of periods of vibration,—whether we procure the hydrogen from water, 
from coal, or from meteoric iron; and light having the same set of periods 
of vibration comes to us from the Sun, from Sirius, and from Arcturus.”’ 
J. CLERK MAXWELL. (Encycloped. Brit. 1875: art. ‘‘Atom,”’ vol. 111, p. 
48.) 
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ous molecule and the internal revolutions about its center of inertia 
present a new difficulty of conception as to the constitution and ac- 
tion of the stherial medium. For while the molecule (a mere 
cluster of atoms) is supposed to be flying freely about without ob- 
struction or retardation, (in order to fulfil the laws of Charles, and 
of Boyle and Mariotte,) the individual atoms themselves experience 
a very considerable resistance to their revolutions ;—the precise 
measure of which resistance is the kinetic energy absorbed and ex- 
pended by etherial undulations. And so it results conversely, that 
if the motion of the sther-waves exceeds that of the molecular 
atoms exposed to their action, the difference of momentum is taken 
up by the latter, and through exchanges at molecular encounters is 
equalized by corresponding increments of velocity in the molecules 
themselves. Such is the process in all terrestrial heating by solar 
radiation. And this brings directly to view one important distine- 
tion between heat and light,—to wit, that while both are radiated 
in precisely the same manner, “conduction” has no existence in 
optical action. The only approach to any such effect in light, is | 
found in the obscure and puzzling phenomena of fluorescence and 
phosphorescence, and of animal luminosity. In the case of heat we 
may have a transfer by radiation—always the result of atomic 
motion, by conduction—always the result of molecular motion, or 
by convection—always the result of mass motion. 

During the time of a mean free excursion of gaseous molecules 
at the temperature of incandescence, the atomic periods would per- 
mit from ten to twenty thousand revolutions. But from the great 
amount of energy absorbed by the eether it does not appear probable 
that any considerable portion of such orbital movement can con- 
tinue throughout the interval of a mean free path. If then it be 
true that in a majority of the molecular excursions the whole inter- 
nal atomic motion is absorbed and destroyed, to be renewed again 
only by the succeeding collisions, there is a constant drain upon the 
molecular momentum; a condition which must alike prevail, how- 
ever low may be the temperature of the gas. While there is thus 
a constant tendency to equalization of the orbital atomic momen- 
tum and the rectilinear molecular momentum, the total kinetic 
energy of the former has been estimated at not more than from two- 
thirds to three-fourths of the kinetic energy of the latter. 

It is in the gaseous spectrum alone—that is, in the atomic motions 
of discrete molecules, that perfect uniformity of period, or as we 
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may call it, perfect purity of optical tone is to be observed. With 
any considerable compression of a gas, that is, with any great 
crowding together of the molecules and shortening of their mean 
free excursions, whereby the increased frequency of collision is con- 
stantly disturbing the atomic orbits before their motions can be fully 
absorbed by the ether, there will result a momentary hastening or 
retarding of the normal periods, giving to the spectral lines an in- 
creased breadth or wider range of refrangibility. And when the 
condensation reaches that of the “liquid” or “‘solid”’ condition, 
preventing all free excursion, the incessant agitation of the atoms 
results in a universal clang or optical “noise,” in which all uni- 
formity of period seems lost, and perturbations of all possible degrees 
present us with the discord and confusion of a perfectly continuous 
spectrum.* 


The Chemist has taught us that in numerous cases the normal 
molecule is divided into sub-molecules. Thus the relations of the 
compounds of arsenic, as well as of those of phosphorus, indicate 
the composition by half molecules of these elements; the ratios of 
the so-called “ sesqui-salts” point to the same result; the allotropic 
condition of oxygen—called ozone—is formulated as having the 
equivalency of one and a half molecules; one molecule of aqueous 
vapor (and therefore of water) consists of one molecule of hydro- 
gen and a half molecule of oxygen; two molecules of ammonia 
are resolved into three equal molecules of hydrogen and one ot 
nitrogen; and a single mclecule of hydrogen united with a single 
one of chlorine will form two molecules of hydrochloric acid,—each 
containing an equal division of the two constituents. Although 
this dichotomy of the molecule is suggestive of binary systems in 
some way specially linked together and at the same time susceptible 
of various re-arrangements, yet the fact remains that these divided 
molecules are still extremely complex physical systems,—apparently 
identical in constitution and construction, and therefore undistin- 
guishable from each other. The Chemist however adhering too 
literally to the phrase of Dalton, has neglected the obvious import 


*J. CLERK MAXWELL has felicitously compared the atomic oscillations 
producing a continuous spectrum, to the clang of a bell ‘on which innu- 
merable hammers are continually plying theirstrokes all out of time, [when] 
the sound will become a mere noise in which no musical note can be dis- 
tinguished.” (Hneycloped. Brit. 1875: art. ‘‘Atom:” vol. 11, p. 48.) 
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of the spectral lines, and speaks familiarly of the diatowvic molecule.* 
It is true that the “atom” is properly a physical and not a chemical 
unit, since it can never be reached by any possible reactions of 
affinity or of decomposition. But if the term is to be still retained 
in chemical nomenclature, it should always be understood in its 
merely etymological sense of the “undivided,” and not in its more 
popular sense of the uncompounded. 


3. The Fallacy of Kinematic Theories. 


After this rather labored effort to approximate to some definite 
conception of the physical nature of the two types of invisible or 
elementary motion—displayed in the atomic revolutions or oscilla- 
tions generating radiant undulations of the zther, and in the mole- 
cular flights and encounters generating the thermo-dynamic pres- 
sures of gaseous fluids,—let us consider what countenance these 
forms of motion may be supposed to lend to a kinematic theory of 
universal force. 

It is important here to notice that by experiments on the sensi- 
ble vibrations of bodies,—as of tuning-forks and pneumatic dia- 
phragms,—translatory motions of approach and recession have been 
produced in light bodies. The “attractions” or “repulsions” have 
been shown to depend on the amplitudes of the oscillation, and the 
ratio of the wave-lengths to the surfaces of action; as also on the 
symmetrical concurrence or reversal of the phases of vibration in 
two confronting systems. 


* Prof. GrorcE F. BARKER in his excellent presidential address before 
the Chemical Section of the American Association at Buffalo, on the theme— 
‘‘The Molecule and the Atom,” referring to the constitution of hydrochlo- 
ric acid, repeats the common view: ‘hence a molecule of hydrogen is com- 
posed of two atoms.’’ (Proceed. Am. Assoc. August, 1876: p. 95.) 


+ Dr. Jutus Guyot. Des Mouvements de l’ Air et des Pressions de V Air 
en Mouvement. 8vo. Paris, 1835. 

Prof. Freprerick GuTuriz. ‘On Approach caused by ,Vibration.” 
L. E. D. Phil. Mag. Nov. 1870: vol. xu, p. 854. (From his tuning-fork 
experiments, the author ventures the bold and startling induction: ‘‘In ~ 
mechanics—in nature—there is no such thing as a pulling force.’’) 

Prof. C. A. Brurknes of Christiania, Norway. Hydro-dynamic experi+ 
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Lrrelevancy of a Vibratory Hypothesis.—The first remark that oc- 
curs to a thoughtful student of these well-known phenomena of 
hydro-dynamics, (upon which narrow basis some enthusiasts have 
erected so wide a framework of induction,) is-‘that between these re- 
sultant motions and any actions traceable in molecular physics,— 
(unless possibly in particular habitudes of electricity and magnet- 
ism,) there is not even a rough analogy. And the next and most 
obvious suggestion is that the absolute precedent condition of any 
reciprocating action whatever is the presence of the very quali- 
ties—cohesion and elasticity—for the production of which such 
reciprocating action is invoked. The essential powers and char- 
acteristics by which alone either atomic revolutions or molecular 
impacts are for an instant rendered possible, are the inherence of 
never-slumbering forces of attraction and repulsion. A vibratory 
particle (assumed by the kinematist for the avoidance of incom- 
prehensible attributes,) is itself the most astounding—the most un- 
realizable in scientific thought, of all physical concepts. No atom 
can perform an oscillation or a revolution, or follow any other path 
than astraight line—excepting under the coercion of other atoms 
attracting and repelling. The first law of motion is that of perfect 
continuity both in amount and in direction. A shuttlecock re- 
bounding in the empty air, would not be more conspicuously a dyn- 
amic solecism and impossibility than the kinematist’s “vibratory 
particle.” 

Those therefore who in their backward search of causation would 
assign the origin of force to some incomprehensible zether action, 
have no more warrant from experience, induction, or reason, than 
those less cultured philosophers who taking “the unknown for the 
wonderful” habitually refer each unfamiliar phenomenon (with 
easy faith)—to “electricity.’”’* 


ments on vibration. Nature. Aug. 18, 1881: vol. xxiv, p. 360; and Jan. 
19, 1882: vol. xxv, pp. 272, 278. 

Also a modification of the experiments of Prof. Bierknes, by Mr. Av- 
GUSTUS STROH: (in air instead of in water.) Mature. June 8, 1882: vol. 
XXVI, p. 134. 


*« There are not wanting those who appear very much disposed to say 
that the conception of force itself—as part and parcel of the system of the 
material universe—is superfluous and therefore illogical. - - - Having 
come to regard heat, light, electricity, as modes of motion, they seem to 
consider force itself as included in the same category, and think there is 
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Instability of a Vibratory Hypothesis—But the kitfematic embar- 
rassment is not concluded here. Supposing the marvellous feat 
accomplished of effecting a rotatory resilience which should simu- 
late in direction and amount the facts of observation, how far would 
such accordance justify its acceptance as the true and sufficient 
account of the molecular behavior, in the light of the great estab- 
lished principle of the conservation of energy? As a necessary 
corollary of this great generalization we know that every system of 
atomic or molecular oscillation, undulation, and impact, is directly 
amenable to material disturbance and to the precise mechanical 
equivalents of kinetic deflection, arrest, and neutralization. But 
as regards the fundamental qualities of atomic or molecular attrac- 
tions, repulsions, and elasticities, no such disturbance, or aberration, 
or interference, is for an instant possible. And these fundamental 
qualities are persistent, and permanent, as well as unchanging. 
Hence the countless balls sustained in place by countless fountains, 
must never be permitted to decline or swerve from their required 
positions. Every bent Spring, every loaded beam, every sustaining 
rope and chain and cable must therefore have expended upon it a 
ceaseless rain and battery uf impact or of wave propulsion. Nay 
every solid, every liquid, must be held in its tenacious consistency 
by the external coercion of a never resting dynamic bombardment. 
In what manner is the inexhaustible supply of kinetic energy sup- 
posed to be obtained? What is its source?—and where is its escape? 
Why is it that the incessant and violent collisions brought into play 


‘reason to believe that it depends on the diffusion of highly attenuated 
matter through space.’’? Sir JoHN HerscHEL. (‘On the Origin of 
Force.”’ Fortnightly Review. July 1, 1865: vol. 1, p. 486. And Familiar 
Lectures, [ete.] 12mo. London, 1866: art. x11, p. 462.) 

The learned physical professor in the University of Edinburgh sees ‘‘ rea- 
son to believe that force depends upon the immediate action of highly atten- 
uated matter diffused throughout space.’’ (North British Review. February, 
1864: vol. xL, p. 22,—of Am. edition. And Prof. P. G. Tarr’s Sketch of 
Thermo-dynamics. 8vo. Edinburgh, 1868: chap. 1, sect. 3, p. 2.) 

And the no less learned physical professor in the University of Cambridge, 
thinking it irrational to ascribe the occuit quality of elasticity to any sensi- 
ble molecule, finds no difficulty in relegating this property to,the ther. 
(L. EB. D. Phil. Mag. June, 1866: vol. xxx, pp. 468, 469. And Prof. 
J. CHALLIs’s Principles of Mathematics and Physics. 8vo. Cambridge, 
1869: pp. 316, 358, and 4386.) 
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under this dynasty of percussion, do not speedily raise the tempera- 
ture of all coherent bodies to a fierce and glowing heat?* 

And this brings us face to face with the great radical—incom- 
mensurable difference between “ force” and energy,—that the func- 
tion of the former is attended with no expenditure, and is capable 
of no exhaustion. The truth of this bold asseveration has been 
tested again and again by every expedient which the most skillful 
and ingenious kinematists have been able to devise for its question, 
without the suspicion of impeachment ; and it remains to-day, one 
of our strongest and best assured inductions. 

On this broad platform rests the issue between kinematism and 
dynamism,—that the former inevitably contravenes and destroys 
that bulwark of modern physics—the conservation of energy ; while 
the latter is its only support and its necessary foundation. With- 
out the indestructible—unwasting—tensions of molecular attraction 
and repulsion, it lies beyond the scope of human ingenuity to devise 
or imagine a conservative system. 

The fundamental—the inherent and incurable weakness of every 
attempt to supersede “force” by motion is betrayed in this,—the 
inadmissible supposition of a world held together only by the infi- 
nite expenditure of work, for whose existence no provision is devised, 
and for whose maintenance no motor can be suggested or conceived. 


* Referring to the steady maintenance of material tensions by supposed 
ztherial motions or vortices, J. CLERK MAXWELL truly remarks: ‘‘ No 
theory of the constitution of the ether has yet been invented which will 
account for such a system of molecular vortices being maintained for an in- 
definite time without their energy being gradually dissipated into that irreg- 
ular agitation of the medium which in ordinary media is called heat.” 
(Encyclopedia Britannica. 9thed. 1878: art. “‘ Ether:’ vol. virr, p. 572.) 


7 ‘‘ Taking such a system in its entirety (where force exists not), there is 
no possibility of its reproduction. There is therefore a necessary and un- 
ceasing drain on the vis viva of such asystem. Everything which consti- 
tutes an event, whatever its nature, exhausts some portion of the original 
stock. Such a system has no vitality. It feeds upon itself and has no 
restorative power.’’ Sir JoHN HERSCHEL, (‘‘On the origin of Force.”’— 
Fortnightly Review. July 1, 1865: vol. 1, p.437. And Familiar Lectures, 
[ete.] 1866: art. x11, p. 465.) 

‘‘Tt is remarkable’? cbserves J. CLerK MAXWELL, “ that of the three 
hypotheses which go some way toward a physical explanation of gravitation, 
every one involves a constant expenditure of work.” (Hncycloped. Brit. 
9th ed. 1875: art. ‘‘Attraction:” vol. 111, p. 65.) 
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It is the inversion of the sequence taught us by all"sufficiently ob- 
servant experience, that motion of any kind or form is ever the 
product of force, and can never be its parent. 


Inadequacy of a Vibratory Hypothesis—But after all this lavish 
exercise of creative power and ingenuity,—this prodigal expendi- 
ture of kinetic energy,—how surprising to find the notable inven- 
tion wholly incompetent to produce the observed phenomena. Co- 
hesive force (for example) apparently incapable of exerting any 
attractive power whatever beyond the range of a single layer of 
molecules, that is beyond the distance of perhaps the five hundred 
millionth of an inch from its center of action, yet exercises for an 
exceedingly small space within that distance a holding strength 
many thousands of times greater than the all-pervading power of 
gravitation. By what form of undulation, oscillation, or impulsion, 
shall we represent the tenacity of a steel wire sustaining a pull of 
300,000 pounds to the square inch beyond the limits of perhaps the 
thousand-millionth of an inch between its molecules, yet exerting 
within that limit an insuperable repulsion, and again at double the 
distance another range of repulsion, so far resisting all human 
efforts, that the nicest and closest approximation of the severed ends 
of the wire shall fail to develop the attraction of an ounce or single 
grain?* By what form of partial differential equation, shall this 
sudden and absolute discontinuity of function be expeunded? Nay 
rather, by what hallucination of metaphysical assumption have in- 
telligent men been induced to waste useful time and ink and paper, 
on the chase of the ignis-fatwus of cohesive undulation or percus- 
sion ? 


The Authority of “ Sensible” Impressions.—But it is insisted that 
“the principle of deriving fundamental conceptions from the indi- 
cations of the senses does not admit of regarding any force varying 
with distance as an essential quality of matter, because according 


* Prof. CHALLIs thinks ‘‘the ultimate atoms of glass are kept asunder 
by the repulsion of wtherial undulations which have their origin at indi- 
vidual atoms,’’ and ‘‘ it may be presumed that this atomic repulsion is attrib- 
utable to undulations incomparably smaller than those whichweause the 
sensation of light.’’ (Principles of Mathematics and Physics. 1869: p. 456.) 
But the luminiferous vibrations are themselves atomic. What lower order 
of atom is then to be appealed to in support of this fanciful and inept 
hypothesis ? 
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to that principle we must in seeking for the simplest idea of physi- 
cal force have regard to the sense of touch.” * Let us inquire then 
what is taught us by tactile experience with regard to the philoso- 
phy of physical contact. In the celebrated experiment by which 
Newton first measured the wave-lengths of light from the colored 
rings which yet bear his name, he found that on placing a piece of 
clean plate glass upon the convex surface of a large lens, a very 
considerable pressure was required to exhaust the series of outcom- 
ing interference fringes and to exhibit the central black spot. Pro- 
fessor Robison estimated that a pressure of at least one thousand 
pounds to the square inch was necessary to effect this approach to 
a mathematical contact between the two glasses. And yet even 
with this very close and perfect physical contact it is shown that at 
the first appearance of the black spot between the glasses, they are 
still separated from actual or mathematical contact by the space of 
the 250,000th of an inch. 


Material Contact not Absolute——Supposing it were desired to di- 
rectly communicate a push or a pull through the distance of seven 
miles, a perfectly straight steel bar (properly supported on friction 
rollers through that space) would probably be as efficient a mechan- 
ical means for the purpose as could well be suggested. And yet the 
blow of a suitably heavy hammer struck upon one of its ends would 


* Prof. JAMES CHALLIS. Principles of Mathematics and Physics. 1869: 
p. 358. 


+A System of Mechanical Philosophy. By Prof. Joun Roxison: vol. 1, 
sect. 241, p. 250. Dr. Youne remarks on this: ‘‘ Hence it is obvious that 
whenever two pieces of glass strike each other without exerting a pressure 
equal to a thousand pounds on a square inch, they may effect each other’s 
motion without actually coming into contact. Some persons might per- 
haps be disposed to attribute this repulsion to the elasticity of particles of 
air adhering to the glass, but I have found that the experiment succeeds 
equally well in the vacuum of an air-pump. We must therefore be con- 
tented to acknowledge our total ignorance of the intimate nature of forces 
of every kind.”’ (Lectures on Natural Philosophy. 2vols. 4to. London, 
1807: lect. 111: vol. 1, p. 28.) And Prof. J. CLERK MAXWELL says to the 
same effect: ‘‘ We have no evidence that real contact ever takes place be- 
tween two bodies, and in fact when bodies are pressed against each other 
and in apparent contact, we may sometimes actually measure the distance 
between them, as when one piece of glass is laid on another, in which case _ 
a considerable pressure must be applied to bring the surfaces near enough 
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require very nearly two seconds for its transmission*and delivery at 
the opposite end. Or if we reduce our steel punch to the more 
manageable length of (let us say) one foot, then the blow received 
by it from a hammer, and the blow given out by it at the other 
end, will be separated by the interval of the 18,000th part of a 
second. Assuming the actual approach of the hammer face to the 
end of the steel punch at the instant of impact to be the millionth 
of an inch, we may even compute the interval of time elapsing 
between the delivery of the blow by the hammer and its reception 
by the steel punch, at the 1 + 216000,000000 of a second; an 
interval of time real enough and long enough to permit the atoms 
of the iron molecules to execute from 1800 to 3200 of their normal 
oscillations or orbital revolutions. By thus considering what is 
really signified by physical contact and impact, we find it to be 
something quite different from what the kinematist would suggest 
by his appeals to “the sense of touch.” 

The unlucky boy when struck in the face with a ball, or wounded 
in his finger with his jack-knife, may well refuse to be comforted by 
the assurance that neither the ball which bruised his face, nor the 
blade which penetrated and severed the capillary vessels of his 
finger, ever approached within the millionth of an inch of his flesh, 
or probably within double that distance from it. But the philoso- 
pher who aspires to construct a theory of universal force from the 
inductions of experience, should at least sufficiently develop his in- 
tellectual vision to avoid accepting coarse and external resemblances 
as evidences of co-ordinated derivation, or adopting the unanalyzed 
impressions of unobservant consciousness as the revelations of axio- 
matic truth. 


Action at a Distance-—But here our investigation is undermining 
the very corner-stone of the kinematic system,—the repudiation of 
all static energy, the alleged fundamental absurdity of any me- 
chanical action at a distance. That “a thing can no more act 
where it is not than when it is not,” is a plain dictum of common- 
sense.* Even the provisional admission of such a supposition is 


to show the black spot of Newton’s rings, which indicates a distance of 
ubout a ten-thousandth of a millimeter.’? (Encyclopedia Britannica. 9th 
ed. 1875: art. ‘“‘Attraction:’’ vol. 111, p. 63.) 

* Prof. JAMES CROLL believes that ‘‘ No principle will ever be generally 
received that stands in opposition to the old adage ‘A thing cannot act 
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in violation of the canons of sound thought, and is contradictory 
of one of the most obvious aphorisms of logical metaphysics. What- 
ever our refinements as to the real nature of physical contact (it 
is said), this action is none the less a fact of constant and familiar 
occurrence, and is the actual method of kinetic transference mani- 
fested to our every-day observation. If we wish to give a billiard 
ball a definite motion in a specific direction, we do not whistle to 
the ball, or attempt to “ psychologize” it; we strike it with a cue. 
Is it conceivable that “ mere brute matter” should be more “ spirit- 
ual”? than man himself? 

As these popular and taking propositions involve purely a ques- 
tion of physical fact, their truth can never be decided by any 
introspections of the consciousness, by any deductions from the 
“ego cogito,” or by any disquisitions on “ the theory of conception.” 
As a question of fact, the final settlement of the nature of materia! 
action is to be reached only by the converging inductions of a 
critical experience (aided and enlightened by every expedient of re- 
fined investigation), and by the necessary inferences from such 
experience. It is very certain that a material body must exert its 
action—either at some distance, or at no distance, that is by abso- 
lute and perfect contact. Have we at present the means of intelli- 
gently probing this sharply defined issue? * 


Action at no Distance.—It is a well-established principle, or rather 
fact, of dynamics that finite time is required for the production of 


where it is not.’” (ZL. HE. D. Phil. Mag. December, 1867: vol. xxxIv, 
p. 450.) And George Henry Lewes is fully persuaded that ‘‘ Action at 
a distance (unless understood in the sense of action through unspecified in- 
termediates) is both logically and physically absurd.’’ (Prodlems of Life 
and Mind. 1875: vol. 11, appendix C, p. 484.) 


* Dr. OtivER J. LopGE has remarked: “I venture to think that putting 
metaphysics entirely on one side we may prove in a perfectly simple and 
physical manner that it is impossible for two bodies not in contact to act 
directly on each other:’’ and he defends the position by the argument, that 
since action and re-action are equal and opposite, and since ‘‘ work ’’ done 
upon one body is equal to the ‘‘ energy ”’ so expended by the opposite body, 
‘¢ the distanees must be equal but not epposite ; that is, the two bodies must 
move over precisely the same distance and in the same sense: which practi- 
cally asserts that they move together and are in contact so long as the 
action is going on.” (L. E. D. Phil. Mag. January, 1881: vol. XI, pp. 
36, 37.) 
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any finite velocity, or of any finite change in veloeity. Only an 
infinite force could generate motion instantaneously, and _ this 
acting for any finite time would produce an infinite velocity. Now 
the impact of a moving body upon a body at rest, must occur in the 
absolute instant of contact. No motion could be transmitted before 
contact, for this would be the chimera—actio in distans. No motion 
could be transmitted after contact, for then the impinging body 
could evidently have no more motion than the body impinged upon. 
And no motion could be transmitted at the instant of contact, for 
this occupies but an infinitesimal of time. But if no motion could 
be communicated either before, or at, or after contact, it is very 
clearly established that no motion whatever could possibly be de- 
rived from impact pure and simple. This conclusion—applicable 
alike to an atom or a planet—remains equally unassailable what- 
ever be the magnitudes of the bodies in action. 

We are thus strongly reminded of Zeno’s celebrated paradox as 
to the impossibility of motion. For while the kinematist very posi- 
tively assures us that action at a distance is a metaphysical impos- 
sibility, the dynamist assures us no less positively that action at no 
distance is a demonstrated physical impossibility.* But if mere 
kinetic energy cannot be transferred excepting through a vacant 


* This position is so forcibly stated by Prof. JosepH Bayma in his able 
Treatise on Molecular Physics, that a quotation from that work seems here 
especially appropriate. ‘‘ Finite velocity cannot be communicated in an 
indivisible instant, as we have seen. - - - Nor can the demonstration be 
evaded by having recourse to the multitude of points among which the 
contact would be supposed to take place. For - - - if each individ- 
ual point of matter only acquires an infinitesimal velocity (vdt), the whole 
multitude will acquire only an infinitesimal velocity ; that is, there will be 
no motion caused at all. Nor can it be said that the motion is communi- 
cated by means of a prolonged contact. A prolonged contact is impossi- 
ble unless the velocities have become equal at the very commencement of 
the contact. Therefore if velocity were communicated by the contact of 
matter with matter, it would have to be communicated in the very first 
instant of the contact, not in its prolongation. - - - Therefore dis- 
tance is a necessary condition of the action of matter upon matter. There- 
fore the contact between the agent and the object acted upon is not material 
but virtual, inasmuch as it is by its active power (virtus), not byits matter, 
that the agent reaches the matter of the object acted upon.’”’ (Molecular 
Mechanics. 8vo. London, 1866: book 1, prop. 8, pp. 14, 15.) 
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space, d fortiori must static “ force” require distance as the indis- 
peusable condition of its action. 

So much therefore for the vaunted dictum of ‘“ common-sense :” 
and so much for the antagonistic dictum whose “absurdity is so 
great that no man who has in philosophical matters a competent 
faculty of thinking can ever fall into it!’* And this absurd—this 
incomprehensible—this inconceivable proposition—that matter is 
capable of acting only where it is not, is proved by the incontestible 
conviction of reason to be a primary and necessary truth: and the 
wondrous scholastic dogma resisting it—supposed the sacred oracle 
of a mysterious intuition,—is but the detected impostor of a crude 
induction. 


True meaning of Contact Action.—To confirm however the explicit 
deductions of mechanical theory by the verifications of actual ex- 
perience, let us examine more closely the true character of that 
transmission of energy by impact which to the kinematist appears 
to furnish so simple and so obvious an explanation of “ force.” 
Taking the most elementary example of the vis a tergo, let us sup- 
pose two precisely similar billiard-balls—A and b—on the perfectly 
smooth surface of a frozen lake, B at rest, and A rolled toward it 
in the direct line joining their centers of inertia. The familiar re- 
sult that A is brought to rest by the collision, and B continues the 
motion in the same direction prolonged, will be fluently explained 
by the kinematist as a mere case of conservation, or the persistence 
of motion,—which evidently passes at the instant of contact directly 
from A to B, like an electric charge. 

Overlooking—first, the fallacy of a finite velocity passing into a 
body instantaneously (already controverted), there is a second dif_i- 
culty, that motion—defined as a change of position in a body, or 
the occupation of successive portions of space by a body,—cannot 
exist out of the body, cannot therefore pass through the confines uf 
the body. But admitting for the moment both these possibilities,— 
in the third place, how could the ball A part with al its motion to 


* This inconsiderate utterance of NEWTON in his oft-quoted ‘ third Bent- 
ley letter,’ (Feb. 25, 1693,) was wholly*repudiated by him a quarter of a 
century later, when with a graver wisdom he asked the question: ‘‘ Have 
not the small particles of bodies certain powers, virtues, or forces, by which 
they act at a distance?’’ (Optics. 2d edition. 1717: book 111, query 31.) 
A recantation never cited by the kinematist. 
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another ball no larger than itself? The two possessing the same 
inertia, why did not A expend just half its motion on collision with 
B, giving the latter its equal share; and thus conserve the original 
momentum by the double mass moving conjointly with half the 
velocity? This very simple question—it is safe to affirm—can never 
be answered by any principles of the science of kinematics. 

By the principles of dynamics, these three queries admit of a 
very satisfactory solution. At the moment of physical contact be- 
tween the two balls, (there being still an assignable space between 
them,) their approaching surfaces commence mutually to encroach 
upon a powerful molecular repulsion crowding back and compress- 
ing more closely together vast multitudes of resisting layers of 
molecules on either side, until their combined pressure gradually 
absorbs and destroys the momentum of A, while simultaneously ex- 
erting an equal stress on the inertia of 6. And thus by the neces- 
sary equality of action and re-action, the centers of inertia of the 
two balls pass successively through the same reversed phases of ap- 
proach and recession during the brief finite interval of physical 
contact, attaining a relative velocity of separation precisely equal 
to that of the encounter: the deformations of the balls, or their 
compressions, being as the squares of the absorbed velocity, and 
their energy of recovery being as the square roots of the restored 
velocity. So far therefore from the original motion of A being 
transferred to B (as often loosely stated), it really passes continu- 
ously through every stage of decline to actual rest; and a new 
motion commencing from zero is gradually started in B, by the con- 
tinued application of an elastic pressure, during a finite time. 

To take one more example in illustration of the impossibility of 
action at no distance, let us suppose an ivory ball weighing one 
ounce to be centrally struck while at rest by another ivory ball 
weighing four ounces, and moving with a velocity of 10 feet per 
second. If we were to ignore the “ occult” force of elasticity, and 
neglect the difficulties already exposed, kinematics would give the 
simple result of a common velocity of the two balls after impact, of 
8 feet per second: 4 xX 10 being equal to 5 K 8. But this is not 
what would happen. We should find instead that the four-ounce 
ball has its velocity reduced to 6 feet per second, while the one- 
ounce ball takes up a velocity of 16 feet per second ;—just double 
that it should have taken were action at no distance a natural pos- 
sibility: the latter ball absorbing (so to speak) the whole velocity 
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and three-fifths more, while the former has expended two-fifths of 
its original velocity. 

Here then is presented a new difficulty on the kinematic theory. 
In what possible manner can a body moving at a definite rate im- 
part to another body by simple impact a velocity considerably higher 
than that possessed by itself? By kinematics, this question also 
must remain forever unanswered. By the established principles of 
dynamics—there being no actual or mathematical contact of the 
two balls,—the static energy of their combined compressions or 
repulsions acquired during the time of their physical contact pre- 
cisely equals the kinetic energy of impact; and consequently on 
resilience refunds a precisely equal kinetic energy of separation ;— 
to wit, a relative velocity of 10 feet per second. 


Impossibility of Action at no Distance-—It turns out therefore 
when we examine very slightly beneath the surface of “ sense in- 
formation,” that impulsion (so perfectly obvious and intelligible to 
the kinematist) is itself a very notable example of the ultra-sensible 
and recondite: *—that the vaunted philosophy of “the sense of 
touch” is no more able to escape from the dominion of the unseen, 
the hidden, the enigmatical, in causation, than is the dynamism 
which is held to be so superficial, credulous, and undiscerning. 

And this mysterious but necessary principle of all dynamics 
reaches far back of the imagined cases of corporeal contact in col- 
lisions,—even to the intimate structure of the densest material ;+ 


*As acutely remarked by the eminent mathematician—James Ivory : 
‘tA little reflection is sufficient to show that in reality we have no clearer 
notion of impulse as the cause of motion, than we have of attraction. We 
can as little give a satisfactory reason why motion should pass out of one 
body into another on: their contact, as we can why one body should begin 
to move, or have its motion increased, when it is placed near another body. 
- - - If then we are apt to think that impulse is a clearer physical 
principle than attraction, there is really no good ground for the distinction ; 
it has its origin in prejudice.’? (Encyclopedia Britannica. 8th ed. 1854: 
art. ‘Attraction: ’’ vol Iv, p. 220.) 

‘‘ When the Newtonians were accused of introducing into philosophy an 
unknown cause which they termed attraction, they justly replied that they 
knew as much respecting attraction as their opponents did about impulse.’’ 
Dr. WILLIAM WHEWELL. (History of Scientific Ideas. 1858: book x11, 
chap. Ix, sect. 8: vol. 1, p. 278.) 


¢ There is good reason to think that absolute contact never takes place in 
the component parts of the hardest and most compact solid bodies.” JAMES 
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for it is demonstrable that the component molecules and atoms of 
the hardest steel are far from being in contact; that carbon mol- 
ecules have room enough—even when crystal-bound in diamond— 
to freely execute the oscillations constituting its varying tempera- 
ture by constant exchanges, and to so alter their relative excursions 
as to represent the changed specific gravity due to varying temper- 
ature. 

The conclusion reached, we would wish to express in the most 
emphatic and unequivocal terms:—that in all nature we have as 
yet been furnished with no example of absolute contact action ;— 
that “action at no distance” is sheer physical impossibility ;—that 
in utter scorn of venerable scholastic axioms, matter is forever in- 
capable of influencing other matter in any manner whatever or in 
any degree whatever—eacepting “where it is not!’ And thus the 
paradox of Zeno receives its solution by the thorough confutation 
of kinematism at every point—inductive or deductive,—theoretical 
or experimental. 


“ Occult Qualities.”—And now we are fully prepared to encounter 
the portentous arraignment of having recourse to the witch-craft 
of magical virtues and to the mystery of “ occult qualities.” What 
then is the precise import of this supposed obnoxious epithet occult 
as applied to material property or quality? A property whose ex- 
istence is once clearly demonstrated, can scarcely with propriety be 
characterized as hidden, unknown, or undiscovered.* Rather are 


Ivory. (Encycloped. Brit. 8th ed: vol.1v,p. 220.) The case of simple 
traction by a ‘‘solid’’ metallic rod can be explained only—(as J. CLERK 
MAXWELL has well stated)—‘‘ by the existence of internal forces in its 
substance’’ or ‘‘ between the particles of which the rod is composed, that 
is between bodies at distances which though small must be finite,’’ and 
for these tensions acting through small distances—“ we are as little able to 
account as for the action at any distance, however great.’’ (A Treatise on 
Electricity and Magnetism. 8vo. 2vols. 1878: part I, chap. v, sect. 105: 
vol. I, p. 128.) 


* LEIBNITz in his memorable controversy with NEwron regarding the 
authorship of the infinitesimal calculus, took occasion—with a somewhat 
amusing though ill-tempered irrelevancy, to assail his rival’s mechanical 
philosophy. In a published letter he says: ‘‘ His philosophy appears to me 
somewhat strange, and I do not believe that it can ever be established. If 
all bodies possess gravity, it necessarily follows (however the defenders of 
the system may speak, and whatever heat they may display), that gravity 
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these terms applicable to pretended explanations—having no basis 
in fact or in reason—proffered in the vain hope of avoiding unex- 
pected or undesired inductions. But if the phrase be designed to 
stigmatize either the absolute cause of original properties or their 
mode of operation, as obscure, hidden, inexplicable, then the epithet 
is but the expression of a necessary and universal truth, which may 
be accepted with entire satisfaction. 

On contemplating the backward steps of efficient causation, we’ 
find them not only finite in number, but in any case even surpris- 
ingly few,—if we neglect the complications of perturbation, and 
the successions of iteration in time. When we arrive at the prim- 
itive efficient cause, (if we accept it as ultimate,) this is by admis- 
sion and very definition—inexplicable ; since any attempt to explain 
it, necessarily refers it to an antecedent cause, and thus denies it to 
be ultimate.* Or if this denial be insisted on, then the series of 


must be a scholastic occult quality, or the effect of a miracle. - - - Nor 
do I find a vacuum established by the reasons of Mr. Newton, or of his 
partizans, any more than his pretended ‘ universal gravitation,’ or than his 
‘atoms.’ No one—unless with very contracted views—can believe either 
in the vacuum, or in the atoms.”’ 

With equal dignity and cogency, Newton replied to this tirade, in a 
letter dated February 26, 1716, that he was not to be drawn by M. Leibnitz 
into a dispute which was nothing to the question in hand. ‘“ As for phil- 
osophy, he colludes in the significations of words, calling those things 
‘miracles’ which create no wonder; and those things ‘occult qualities’ 
whose causes are occult, though the qualities themselves be manifest.’’ 
(Raphson’s History of Fluxions. Also the Works of Isaac Newton, edited 
by Samuel Horsley. 5 vols. quarto. London, 1779-1785: where both let- 
ters are given: vol. Iv, pp. 596, 598.) 


*Says Roger Cores in his admirable Preface to the Principia: ‘‘ Since 
causes naturally recede in a continued chain from the more compounded to 
the more simple, when the most simple is reached no further backward step 
is possible. Hence an ultimate cause cannot admit of any mechanical ex- 
planation; for if it could, it would by that very fact cease to be ultimate. 
Will you therefore banish ultimate causes by calling them ‘occult?’ Then 
those immediately depending on such must next alike be banished, and 
straightway those next following; until relieved from every vestige of a 
cause, philosophy shall indeed stand purged !’’? (Newton’s Principia. Second 
edition. 1713. Preface.) 

Says Sir WILLIAM HAMILTON, ‘‘As every effect is only produced by the 
concurrence of at least two causes, and as these concurrent or co-efficient 
causes in fact constitute the effect, it follows that the lower we descend in 
the series of causes, the more complex will be the product; and that the 
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explanations is necessarily illimitable, and as necessarily beyond the 
grasp of human comprehension. Do what we will we cannot escape 
the inexorable logic of fact,—the certainty of conviction that the 
ultimate must in the nature of things be forever the unintelligible, 
the inexplicable, the inscrutable ;—that (paradoxical as it may 
sound) no explanation can be accounted final until it has been pur- 
sued backward to the unexplainable. 

And this furnishes an additional objection to the kinematic 
scheme,—that it leaves a vast domain—a phantasmagoria of incon- 
sequent motions—still to be explained ;—that however irrational or 
inexplicable its last postulate, it does not attain to that simplicity 
of inherent, inscrutable, attribute of power, which must ever be the 
test of final resolution. 

He who supposes, therefore, “ that the information of the senses 
is adequate (with the aid of mathematical reasoning) to explain 
phenomena of all kinds,” who refuses to admit “that there are 
physical operations which are—and ever will be incomprehensible 
by us,” betrays a very imperfect idea—no less of the impassable 
limitations of finite intellect, than of the fathomless profundity of 
nature’s system.* He who thinks that by formally repudiating the 
mysterious, and confidently discarding the unknown, he thereby 


higher we ascend, it will be the more simple. - - - And as each step in 
the procedure carries us from the more complex to the more simple, and 
consequently nearer to unity, we at last arrive at that unity itself,—at that 
ultimate cause, which as ultimate cannot again be conceived as an effect.’’ 
(Lectures on Metaphysics: lect. 111, p. 42, of Am. edition. 8vo. Boston, 
1859. ) 

Says Hersert SPENCER, ‘‘ It obviously follows that the most general 
truth not admitting of inclusion in any other, does not admit of interpre- 
tation. Of necessity therefore, explanation must eventually bring us down 
to the inexplicable. The deepest truth which we can get at must be unac- 
countable.’’ (First Principles. 2d edition, 1869: part 1, chap. 4, p. 73.) 


* Prof. JAMES CHALLIS, in an essay ‘‘On the Fundamental Ideas of 
Matter and Force in Theoretical Physics,’’ maintains that when there is no 
apparent contact between bodies, ‘‘it must still be concluded that the press- 
ing body although invisible, exists,—unless we are prepared to admit that 
there are physical operations which are and ever will be incomprehensible 
by us. This admision is incompatible with the principles of the philosophy 
I am advocating, which assume that the information of the senses is ade- 
quate—with the aid of mathematical reasoning—to explain phenomena of 
all kinds.” Z. H. D. Phil. Mag. June, 1866: vol. xxx1, p. 467.) 
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- abolishes or in the slightest degree diminishes his insuperable nes- 
cience of the ultimate,—but imitates the ostrich, and deludes 
himself.* 


When men not yet emancipated from the realism of medizval 
scholasticism began to turn their attention from the dreams of 
ontology to the actualities of sensible phenomena, it is scarcely to 
be wondered at that to every abstracted property of things around 
them, they gave “a local habitation and a name;” until the ban- 
ished Nereids and Oreads, the Naiads and Dryads, the Sylphs and 
Gnomes, of poetic fable, were re-habilitated in a very pantheon of 
“ occult qualities.’ When in a later age a larger observation and 
a more mathematical logic replaced these entities by more mechani- 
cal conceptions, it is perhaps as little surprising—in the momentum 
of re-action—that the term “occult quality ” should become a 
shibboleth of aversion, of apprehension, and of opprobrium, the 
imputation of which should disturb the philosophy of even a New- 
ton. But that we of the nineteenth century,—capable of under- 
standing and of estimating at their approximate value the limits of 
these oscillations of intellectual kinetics, should be equally the 
timid servitors of a vocabulary—seems less excusable. Whether 
the intended reproach be applied to the existence of demonstrated 
qualities, or more critically to their cause and mode of action, is 
practically of little consequence. Let it be frankly avowed,—let 
it be boldly heralded, that in their essence all the primal qualities 
of matter are “ occult ;” and must of necessity forever remain so. 
- Let it be recognized—with a fitting modesty—that this veil of Isis 
shall never be removed by mortal hands.} 


* The continental philosophers of the seventeenth century desired not 
only to abolish the fanciful qualities of bodies invented by their predeces- 
sors, but (as has been well said) ‘‘ they tried also to abolish their own ignor- 
ance of the causes of the sensible qualities of matter. They would not 
have occult cawses, and Leibnitz plainly confounds occult quality with oc- 
cult cause. But it is needless to dwell upon the fact that the ultimate 
causes of all qualities are occult.’’ English Cyclopedia—Division of Arts 
and Sciences: art. ‘‘Attraction:’’ vol. 1, col. 739.) 


} Tov guov réxhov obd0els zw Ontos axexddude.—Inscription in the tem- 


pie of Athene-Isis, at Sais on the Nile. ‘‘ My veil no mortal ever with- 
drew.”’ ' 
‘“‘In bodies we see only their figures and colors, [etc.] - - - but their 


inward substances are not to be known either by our senses, or by any reflex 
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The Import of a “ Mechanical” System—It has been a fond as- 
sumption of the kinematist that his all-embracing system of motion 
as the origin and essence of phenomena, is pre-eminently the “ me- 
chanical” theory of nature as contrasted with a “ mystical” or 
“transcendental” theory. It may be well therefore to consider 
what is really signified by the term “ mechanical.” 

Underlying every possible conception of the simplest element of 
a “machine” are two essential postulates :—first, the necessity of a 
frame-work invested with the inherent qualities giving it structural 
consistence and endurance,—and secondly, the necessity of a store 
of potential energy by which it may be actuated and made opera- 
tive: since it is an elementary truism that no machine can originate 
energy. 

The geometrician who ambitious of placing his science on a more 
rational basis should announce a new system rejecting all assump- 
tions and establishing its theorems by no propositions which had 
not first been mathematically demonstrated, might possibly receive 
the applause of the inexpert, but would not be likely te meet with 
approbation or encouragement from the great jury of his brother 
geometers. The physicist who proclaims that he undertakes to 
build up a system of inechanical laws on a foundation exclusively 
mechanical, acts in no sense and in no degree less irrationally. 
Probably his first requirement will be—“ given a rigid body.” But 


act of our minds.’? Isaac Newton. (Principia. 1687: book 111,—con- 
cluding ‘‘ scholium.’’) ste 

‘Tn fact the causes of all phenomena are at last occult. There has how- 
ever obtained a not unnatural presumption against such causes ; and this 
presumption though often salutary has sometimes operated most disadvan- 
tageously to science.’? Sir WILLIAM HAMILTON. (Discussions on Philoso- 
phy and Literature. 8vo. London, 1852: appendix 1, p. 611.) 

‘‘ The first causes of phenomena lie beyond the limited scope of our per- 
ceptive and reasoning faculties. - - - Their intimate nature and prime 
origin are for us inscrutable mysteries.’? Dr. A. W. HorrmMan. (Jntro- 
duction to Modern Chemistry. 1865: lec. Ix, p. 188.) 

‘ Ultimate scientific ideas then are all representative of realities that 
cannot be comprehended. - - - Alike in the external and the internal 
worlds, the man of science sees himself in the midst of perpetual changes— 
of which he can discover neither the beginning nor theend. = - - In 
all directions his investigations eventually bring him face to face with an 
insoluble enigma; and he ever more clearly perceives it to be an insoluble 
enigma.’”’ HERBERT SPENCER. (First Principless 2d ed. 1869: part 1, 
chap. III: sect. 21, pp. 66, 67.) 
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by no construction, by no combination, by no involution or evolu- 
tion of any purely “ mechanical” process can he possibly obtain, or 
explain, or even conceive his postulate—a rigid body. The attempt 
is indeed more hopeless than to demonstrate an axiom by mathe- 
matical deduction. That which is the necessary basis and starting- 
point of any intelligible mechanics, can scarcely be supposed to be 
the product or derivative of such mechanics. A truly mechanical 
theory cannot dispense with an extraneous foundation. Those who 
would exclude potential causes from the field of mechanical science, 
but betray the hopeless—helpless nakedness and imbecility of their 
hypothetic fictions. “Later philosophers” says Isaac Newton, 
“ banish the consideration of such a cause out of natural philosophy, 
feigning hypotheses for explaining all things mechanically, and re- 
ferring other causes to ‘metaphysics ;’ whereas the main business 
of natural philosophy is to argue from phenomena without feigning 
hypotheses, and to deduce causes from effects, till we come to the 
very first cause,—which certainly is not mechanical.” * 

Give to the ambitious kinematic artist his cloud of sand,—or if 
he prefer the outfit, let him be furnished with an indefinite quantity 
of a perfectly continuous frictionless and incompressible fluid— 
bound up if you please in a chain of “ vortex rings,”’—by no 
motions or composition of motions—continued through the eons of 
eternity—could he ever manufacture therefrom either a lever, or a 
‘rope. The kinematic gospel of a mechanical theory of primeval 
motion is therefore a sophism and illusion. It is founded on a mis- 
conception of the very essence of a true mechanics. And the sys- 
tem that would proudly aspire to an architecture of a kosmos from 
the elements of matter disrobed and denuded of every quality but 
motion, would achieve as its highest triumph and product—a uni- 
verse of dust and ashes. 

Without inertia there could be neither transmission of motion, 
nor even continuity of motion. Without inertia, kinematics itself 
would be but an empty name. And with inertia, kinematics would 
be a science of purely rectilinear movement; for by no artifice 
could any other be producible. No curvature of motion—no re- 
silience of motion—is possible without the domination and con- 
straint of occult forces. Without “ dynamics” there could be no 
such thing as a science of “kinetics.” Without the ceaseless pres- 
ence and action of occult forces there could be no such thing as the 


* Ovtics. Second edition, 1717: book 111, query 28. 
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conservation of energy; there could be no such thing as the pro- 
duction of energy. 


Force—Real and Indispensable-—* Force” then is not a metapho- 
rical abstraction: it is not a convenient asylum of ignorance. It 
is the most real,—the most fundamental,—the most inseparable of 
material attributes. It is the potency and faculty whereby all in- 
organic—ne less than organic—forms are builded, and whereby 
alone their kaleidoscopic phenomena are revealed to our percep- 
tions. And it is from the never resting antagonisms and reprisals 
of diverse forces that are made up the activity, the life, and the 
glory of the world in which we have our being; to whose ever 
changing—ever becoming—ever nascent pageantry, the poetry of 
antiquity has given the name—Natura. 

In spite of every effort made to realize a favorite dream, there 
is no “unity of force.” To the dynamics of even a single mol- 
ecule, the contestation and constraint of at least two opposite resist- 
ing agencies are indispensable: and in the various play of matter, 
other such agencies are no less clearly manifested. Nor is the 
certainty of multiplicity, in the slightest degree impaired by our 
admitted ignorance as to the final number of primeval forces. It 
may be that chemical affinity, and magnetism, are like heat, and 
electricity,* merely derivative forms of energy ; but at least this 


*Tt is not a little remarkable that a tendency seems lately to have arisen 
to assign electricity to the station of a primitive force ; and several physicists 
have almost simultaneously maintained its indestructibility and inconverti- 
bility. 

Dr. O. J. Lopas, in a lecture delivered at the London Institution, De- 
cember 16, 1880, says: ‘‘ To the question What is electricity ?— We cannot 
assert that it is a form of matter, neither can we deny it; on the other hand 
we certainly cannot assert that it is a form of energy, and I should be dis- 
posed to deny it. - - - It is as impossible to generate electricity in the 
sense I am trying to give the word, as it is to produce matter!’ (Mature. 
January 27, 1881: vol. xx1II, p. 302.) 

Mr. G. LippMAN, in a memoir presented to the Académie des Sciences 
of France, May 2, 1881, maintains that all electrical changes have an 
algebraic sum of zero: or in other words, that electricity can neither be 
created nor destroyed: the subject of the paper being ‘‘ The Conservation of 
Electricity.’’ (Comptes Rendus. 1881: vol. xcrt, p. 1049.—Also, L. £. D. 
Phil. Mag. June, 1881: vol. x1, p. 474.) 

Prof. Sytvanus P. TuHompson, ‘‘in Elementary Lessons in Elec- 
tricity,’’ (preface,) also maintains as an important hypothesis in the treat- 
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has not as yet been satisfactorily made out. The craving of the 
intellect for unity must therefore pursue its quest beyond and above 
the material empire of the physical forces. 


The Conception of Natural “ Law.”’—The habitudes of forces 
form the ultimate goal and boundary of scientific thought: and as 
the ascertainment and assignment of these habitudes (which we 
formulate as “laws” of matter) form the object of all science, so 
are their unerring certainty and uniformity of action at once the 
necessary postulates and the sole condition of all science. But the 
formulated “law” is but our mental concept of a habitude and a 
constancy whose method forever eludes our widest grasp, while for- 
ever challenging our most daring speculation. What 7s a law of 
nature? What is there behind it—to ordain or to enforce it. Do 
forces conform to the canons of an implicit prescription? Or is 
the so-called “law” but the summary and explication of autogen- 
ous deportment? Whichever be our assumption, the marvel and 
the incomprehensibility alike remain. 

Sir John Herschel, in a playful colloquy “On Atoms,” referring 
to their prompt obedience to the laws of their being, pithily asks: 
“Do they know them? Can they remember them? How else can 
they obey them ?—conform to a fixed rule! Then they must be able 
to apply the rule as the case arises. - - - Their movements, 
their interchanges, their ‘ hates and loves,’ their ‘ attractions and re- 
pulsions,’ their ‘ correlations,’ are all determined on the very instant. 
There is no hesitation, no blundering, no trial and error. A prob- 
lem of dynamics which would drive Lagrange mad is solved 
instanter. A differential equation which algebraically written out 
would belt the earth, is integrated in an eye-twinkle.” * 

When we ask ourselves what these inflexible and unfailing laws of 


ment of the subject, ‘‘the conservation of electricity ;’’ holding ‘ that 
electricity, whatever it may prove to be, is not matter and is not energy,”’ 
and ‘‘ that it can neither be created nor destroyed.”” (Nature. May 26, 
1881: vol. xxiv, p. 78.-—Elementary Lessons, [etc.] 12 mo. London, 1881.) 

The electric and caloric fluids furnish a very striking and suggestive 
parallelism ; and the common rotatory glass cylinder would have furnished 
Rumford with as pertinent a theme for his argument as his gun-boring 
lathe. 


* Fortnightly Review. May 15, 1865: pp. 83, 84. Also, Familiar Lec- 
tures on Scientific Subjects. London, 1866: pp. 456, 458. 
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force really mean ?—Why they are thus and not otherwise ?—Why 
they are so diverse and irreducible, and each so perfectly auto- 
cratic ?—-Why for example independent molecules bound in the 
cohesion and adhesion of the “liquid” or the “solid” condition, 
should exhibit an attraction for each other a thousand-fold stronger 
than their mutual gravitation ?—Why two atoms within a molecule 
should cling together with a tenacity only increasing with their en- 
forced centrifugal separation, while perfectly similar atoms not thus 
united attract each other with a strength decreasing with the second 
power of their distance ?—Why the chemical affinity of dissimilar 
molecules shall attach them with a force incomparably greater than 
even that of their physical cohesion ?—so that a drop of water may 
be shattered and lifted by the sun-beam, precipitated in snow, 
ground beneath a glacier, re-melted and dashed to foam in tumb- 
ling cataracts, may be combined in the solid substance of a hydrated 
crystal or in the complex constitution of an organic being, may be 
tortured in the chemist’s retort or forced in hissing fury through 
the steam-engine, may pass through protean changes more varied 
than fable ever fancied, and yet in all these marvellous pilgrimages 
shall never loosen its structure as a compounded molecule of hydro- 
gen and oxygen:—Why these same elements—so firmly enchained 
that the oxygen will quit its grasp only under the decomposing en- 
ticement of a more powerful affinity, or under the dissociative 
violence of a molecular velocity and clash representing the temper- 
ature of highest incandescence,—are yet so averse to separate con- 
densation that only the combination of extremest cold and pressure 
attainable by human artifice has succeeded in bringing the molecules 
of either to a momentary liquid or solid cohesion ?—we find such 
questionings though irresistibly suggested, as irreversibly removed 
outside the pale of oracle or answer. There is no mystery in the 
world of mind, that is not fully parallelled by mysteries as bewilder- 
ing in the world of matter. 

Hemmed in by the impassable limitations of a restricted experi- 
ence and of a no less restricted faculty of reason, we find the finite 
radius of our science touching in every direction the shadowy uni- 
verse of nescience; and where most we seem to know, there most 
we encounter the cloud-land of the unknowable. In our highest 
reach and proudest triumph of analytic achievement,—in that 
symbolical reasoning upon quantitive relation which we call par 
excellence the “ mathematical,”’—we find that our symbols over-step 
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their appointed purpose, and our equations traversing the mystic 
region of “imaginary ” expressions, transcend alike our interpreta- 
tion and our comprehension. 


Final Unity of Causation.—As every suggestion of an assignable 
limit to space or time directly impels us to “ overleap all bounds,” 
so the very definiteness of the physical leads us to spring in imagi- 
nation beyond its frontiers, and to seek refuge in the transcen- 
dental ;—not the supernatural as replacing or suspending the natu- 
ral, but as supplementing and completing it—the ultra-natural,— 
in its best and highest sense the metaphysical. Incapable though 
we be of realizing in thought anything but the finite and the rela- 
tive, we none the less find ourselves alike incapable of confining 
our thought to these; and the necessity which inexorably forbids 
our conception of the infinite and the absolute, no less imperiously 
compels our unhesitating acceptance of the unknown infinite and 
absolute as the unavoidable counterparts of the known finite and 
relative.* 


Our visible material universe—to all appearance limited in ex- 
tent—an islet in the boundless void,—is no less limited in duration,— 
at least as to any of its aspects now displayed. Nor have the fall- 
ing leaf or the ageing man, the disappearance of races or the past 
extinction of species of genera and of orders,—more clearly in- 
scribed upon them, the universal law and lesson of ephemeral birth 
development and decay, than have the starry heavens themselves. 
Under the present system of dynamic law, it is certain that as radia- 
ting and cooling bodies, 


‘The stars shall fade away, the sun himself 
Grow dim with age, and nature sink in years.’’ 


*Sir WiLLt1aAM Hamitton has well remarked (in his Essay on the 
“Philosophy of the Unconditioned’’): ‘The Infinite and the Absolute 
(properly so called) are thus equally inconceivable tous. - - - Weare 
thus taught the salutary lesson that the capacity of thought is not to be 
constituted into the measure of existence ; and are warned from recognizing 
the domain of our knowledge as necessarily co-extensive with the horizon 
of our faith. And by a wonderful revelation we are thus in the very con- 
sciousness of our inability to conceive aught above the relative and finite, 
inspired with a belief in the existence of something unconditional beyond 
the sphere of all comprehensible reality.’’ (Discussions on Philosophy and 
Literature. 8vo. London, 1852: part 1, pp. 13 and 15.) This Essay—a 
Review of Victor Cousin’s Cours de Philosophie,—was originally published 
in the Edinburgh Review, October, 1829: vol. 1, pp. 194-221. 
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Nor is there known to science any natural process whereby this 
cosmic doom may be either averted, or repaired by ulterior re- 
versal.* And when turning backward through precessive geneses 
of worlds and suns and systems, and recalling in imagination the 
heat continuously expended and dissipated during millions of mil- 
lions of years, until all matter is volatilized and re-expanded in the 
uniform tenuity and diffusion of the primitive nebular chaos, we 
endeavor to extend our retrograde inspection for another billion of 
years,—lost in the dizzying retrospect, we find that we have neither 
scale, nor mechanical principle, nor hydrodynamical theory, whereby 
to gage or guess the antecedents of this nebular chaos. 

And here again—behind the mystery and inconceivability of 
atomic forces, lies the still greater mystery and inconceivability of 
primeval nature. And yet majestic as the wondrous march of 
cosmic evolution—(by purely human standards), it has probably 
consumed no greater number of our fleeting years, than the revolu- 
tions executed by the slowest atoms in a single second of time! Or 
by whatever number this be multiplied, how brief an interval has 
it fulfilled in the great infinitude of panoramic time,—in the far- 
stretching ages of a past eternity. 

While an intellectual necessity demands the continuity of causa- 
tion and of sequence, and holds any cessation of these as positively 
unthinkable, we thus observe that on every side we are confronted 


* Of various suggestions (made from a teleological stand-point) for re- 
versing the great law of ‘ dissipation,”’ and supplying to declining systems 
an elixir vite for their perpetual regeneration, perhaps the two most notable 
are those of Rankine and of Siemens. 

Wiii1aM J. M. RANKINE, in a paper ‘‘ On the Re-concentration of the 
Mechanical Energy of the Universe,’’ read before the British Association at 
its Belfast meeting, in September, 1852,—assuming a boundary to the zthe- 
rial medium, argues that the radiations dissipated outward, would at the 
limiting surface be all reflected inward to foci, at which exhausted suns 
would be re-kindled into ineandescence, or ‘‘ vaporized and resolved into 
their elements.”’ (Report Brit. Assoc. 1852: part 11,—abstracts, p. 12.— 
Or more fully in Z. E. D. Phil. Mag. November, 1852: vol. Iv, p. 358.) 

CHARLES WILLIAM SIEMENS, in a paper “ On the Conservation of Solar 
Energy,’’ read before the Royal Society, March 2, 1882, assuming gaseous 
products of combustion to be thrown off in a dissociated form from the 
equatorial regions of the revolving sun, (as from a centrifugal fan,) argues 
that they would be constantly indrawn at the polar regions, to be reburned 
and again given off,—in a perpetual circulation. (Nature. March 9, 1882: 
vol. xxv. pp. 440-444.) 
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and beset by barriers through which no loop-hole of escape appears. 
The mind thus baffled and bewildered in its backward inquest 
through illimitable series, in which to its dismay is found at no 
great distance—whether in atom, or in universe,—the chasm of a 
strange and incomprehensible discontinuity, the inevitable transi- 
tion to an entirely different order of links from those made think- 
able by experience, seems driven in the last resort to the unifying 
induction of a single, first, eternal, and all-powerful Cause—from 
which all other causes are dependent and derived. 

This ultimate and highest induction of scientific thought—the 
Inscrutable made Absolute—is restful and satisfying. This ultimate 
and highest induction—as highest and ultimate, cannot be manipu- 
lated as a “ working hypothesis.” This ultimate and highest in- 
duction—as such—cannot be subjected to the subsequent verification 
of mathematical deduction. This ultimate and highest induction 
detracts nothing from the certainty of orderly sequence so irresist- 
ibly impressed upon us by every deepening channel of research, 
but gives us rational ground and guarantee of such unfailing regu- 
larity. This ultimate and highest induction accepting to the utter- 
most the mechanical interpretation of nature’s administration,— 
whose ceaseless evolution seems ever opening up new vistas of an 
automatic teleology,—gives significance to our imperfect conception 
of a regulated system, (so necessarily involved in the very existence 
and operation of a “ machine,”) and accounts consistently for the 
unfaltering obedience and instantaneous response of all the count- 
less atoms of the universe to the reign of “law,” by positing behind 
such law—an Infinite Law-civer. 


In Richard Hooker’s never trite though memorable words: 
“Of Law there can be no less acknowledged than that her seat is 
the bosom of God, her voice the harmony of the world: all things 
in heaven and earth do her homage,—the very least as feeling her 
care, and the greatest as not exempted from her power.” 
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2267H MEETING. DECEMBER 16, 1882. 
TWELFTH ANNUAL MEETING. 


The President in the Chair. 
About fifty members were present during the evening. 
The President announced the usual order of exercises. 
The minutes of the last annual meeting were read and approved. 


The Secretary, Mr. Grit, read the list of members who had been 
elected since the last annual meeting. 


- The Treasurer read his report upon the finances and property of 
the Society. (See page 180.) 


The Chairman appointed as Auditing Committee, Messrs. Thomas 
Antisell, Benjamin Alvord, and Otis T. Mason. 


The Treasurer read the roll of names of members who were enti- 
tled to vote at the election of officers. 


The Society then proceeded to ballot for the election of officers, 
with the following result: (See next page.) 


The rough minutes of the meeting were read and approved; and 
the meeting then adjourned. 
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Wasuineton, D. C., December 17, 1881. 


To the Philosophical Society of Washington : 

Owing to the change in the time of presentation of the Treasurer’s 
report, I have the honor to present herewith my annual statement 
as Treasurer for the years 1880 and 1881, showing a cash balance 
on December 16th, in the treasury, of three hundred and twenty 
dollars and sixteen cents, ($320.16.) 

The investments of the Society consist of— 


One United States bond, No. 4569 A, (registered,) of the funded 
loan 1891, for $1,000, yielding 42 per cent. ; 

One United States bond, No. 20081, (registered,) of the funded 
loan of 1907, for $500, yielding 4 per cent. 

The further assets of the Society consist of unpaid dues amount- 
ing to about three hundred and thirty dollars, ($330.) 

The active membership of the Society is to-day about one hun- 
dred and fifty-five, (155.) 

The stock on hand of the publications of the Society is about as 
follows, by actual count : 


No. of copies. Price to 

members. 

Vol.) l ofthe Bulletines ee a eee eee 93 $2 00 

II A PEO OSES eee een nae 92 3 00 

Il fs Seen A ee 182 I 00 

IV iC) (epee es ae eee 190 I 00 
Taylor’s Memoir of Prof. Henry— 

rstredition= 225 = oe Sa eee 64 50 

YG eth Piha wu ee eeea es ered Ree era e ee Ay ee 30 I 00 

Welling’s Memoir of Prof. Henry- ---------- 4 50 


The Library has lately received, by way of exchange, about fifty 
volumes, but these have not yet been catalogued.and arranged. 

Special copies of each communication that appears in the Bulle- 
tin of the Society are promptly printed for distribution by the au- 
thor; the annual volumes of the Bulletin are sent usually to 
about 125 domestic and foreign recipients, selected with special 
view to the general dissemination of information as to the activity 
of the Society. 

The distribution of stitched annual volumes, instead of individual 
signatures, gives general satisfaction, and is much more economical 
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in time and labor. Much attention is given to collecting the scat- 
tered signatures of the first volume, and thus the stock in hand of - 
the complete volume is being slowly replenished. 

Volumes I, II, and III of the Bulletin have been stereotyped and 
printed (with some corrections) at the expense of the Smithsonian 
Institution as Volume XX of the Miscellaneous Collections. It is 
certainly a matter of congratulation that the Society has thus as- 
sured to it the economical, permanent, and most extensive publica- 
tion of its proceedings; and the general effect of this arrangement 
is to offer stronger inducements to our members to publish through 


this medium. 


iF 


The expense to the Society of the publication of the first three 


- volumes of the Bulletin was easily borne by reason of the slow accu- 


mulation of the funds in the treasury; but the cost of publication 
of Volume IV has been entirely defrayed out of the income of the 
past year, and has required very nearly the whole of our receipts, 


so that the balance in the treasury is now only $320.16, as com- 
pared with two hundred and fourteen dollars and eighty-two cents, 


($214.82) at the beginning of 1881. The Treasurer has therefore 


felt himself under the necessity of distributing this volume only 


to ‘members who are not in arrears. 
The actual expense of the editions of 500 copies each of the 
respective volumes has been very nearly as follows: 


— Vol. No. of Cost per - Cost per 
: signatures. edition. copy. 

Ivo), Wa aie A +e) $386 $0 77 
LU Sos ele eee 18 686 Bey, 

pHa sr tee F A ue 12 333 67 

PWigeee ce ets Sh 12 391 78 


It is therefore probable that the steady increase in the member- 
ship and work of the Society is likely soon to so increase the ex- 
tent and cost of our Bulletin as to absorb our whole income. 

In view of the fact that the free use of our present admirable 


_ quarters is a privilege granted by the Surgeon-General, liable at any 


time to be revoked, I think it important that there should always be 
a very considerable annual surplus to be added to the permanently- 
invested fund, the income of which will at some future day enable 
the Society to lease appropriate quarters in some central locality. 

I have the honor to remain, very respectfully, 


CLEVELAND ABBE, Treasurer. 
12 
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Wasuineton Crry, Dec. 16, 1882. Oe 
To the Philosophical Society of Washington : ; 
I have the honor to present herewith my annual statement as a 
Treasurer, covering the year ending with December 15, 1882, and 9 


showing a cash balance deposited with Riggs & Co. of $521.07. 
This balance is much larger than would have been the case had it = 
not been decided to delay the publication of Volume V of the Bul- 


letin. einem 
The investment of the funds of the sabidgixe remainsas in my last 
report, viz.: Page 
One U.S. registered bond, $1,000, at 42 per cent. ieee ze 


One U.S. registered bond, $500, at 4 per cent. 


The further assets of the Society consist of unpaid annual dues to e 
the amount of $300 for 1882, and of about $200 for 1881 and ear- . 


lier years. 2 
The number of active members is now about 150; thecorrespond- = 
ing annual income, about 800 dollars. en: > 
The stock in hand of publications remains as about as reported oe 
by me a year ago. ! i 


An accession catalogue of the library has been recently com- 
piled. The number of volumes at present on hand is 68; these 
have been presented by way of exchange; and we are especially 
indebted to the Royal Societies of Edinburgh, of Munich, and of New 
South Wales, and the Literary and Philosophical Society of Man-" 2, 
chester for long series of volumes. 

Very respectfully, pa 
(Signed) CLEVELAND ABBE, 


Treasurer. ee 
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INTRODUCTORY: NOTE. 


Tuis volume of Proceedings is published in obedience to the 
vote of the Society, passed May 26, 1882. The BioLocicat Soct- 
ETY OF WASHINGTON was organized December 3, 1880, and at the 
time of its summer adjournment, in 1882, carries upon its roll the 
names of one hundred and thirty-nine active members, one hon- 
orary member, and twenty corresponding members. It has held 
thirty-one regular meetings, three special meetings, and one field 
meeting. At its regular meetings fifty-four communications have 
been presented, nearly all of which, except informal verbal com- 
munications, have already been published, as is indicated in the 
bibliographical foot notes. It has inaugurated and, in conjunction 
with the Anthropological Society, carried on a course of eight 
popular scientific lectures, four of which were delivered in its 
special behalf, and all of which were delivered by its members. 

The meetings of the Society have always been held in rooms 
provided by the courtesy of the Secretary of the Smithsonian 
Institution ; the first fifteen in the Regents’ Room of the Smith- 
sonian Institution; the sixteenth to the twenty-fourth in the 
Archive Room of the National Museum; the subsequent meetings 
in the Lecture Room of the Museum. 

In preparing the proceedings of the Society for publication, the 
Secretaries have omitted the record of the election of members 
from the minutes of the several meetings, the information there 
contained being presented in a much more convenient form in the 
“¢ List of Members.”’ 
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CONS TITC TION. 


Adopted December 3, 1880. 


ARTICLE I. 
NAME. 


The name of this Society shall be ‘“‘ THE BrotocicaL Society 
Or WASHINGTON.’’ 


APSTICLE If. 
OBJECTS. ° 


‘Its objects shall be to encourage the study of the Biological Sci- 
ences, and to hold meetings at which papers shall be read and dis- 
cussed. 


ARTICLE III. 
MEMBERS. 


The Society shall consist of active, corresponding and honorary 
members. Candidates for membership shall be proposed to the 
. Council, in writing, by at least three members, and, upon recom- 
mendation of the majority of the Council present at its regular 
meeting, shall be balloted for at the earliest ensuing meeting. A 
majority vote of the members present when the ballot is taken shall 
be necessary to election. 


ARTICLE IV. 
OFFICERS. 


The officers shall be a President, four Vice Presidents, two Sec- 
retaries, and a Treasurer. There shall be a Council, consisting of 
the officers of the Society and five members, to be elected by the 
Society. A quorum of the council shall consist of seven members. 
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Its duties shall be to act on nominations for membership, have the 
direction of the finances, audit the accounts of the Treasurer, and 
provide a programme for each meeting of the Society. 

The officers shall be elected by ballot at each annual meeting, 
and shall serve one year, or until their successors are elected. 


ARTICLE V. 


PRESIDENT AND VICE PRESIDENTS. 


The President, or, in his absence, one of the Vice Presidents, 
shall preside at meetings of the Society and Council. The presid- 
ing officer shall appoint all committees in the Council and in the 
Society, unless otherwise ordered. It shall be the duty of the re- 
tiring president to deliver an address at the second meeting in 
January. 


ARTICLE VI. 


SECRETARIES. 


The Secretaries shall take and preserve correct minutes of the 
proceedings of the Society and Council and a record of the mem- 
bers, shall conduct its correspondence, give due notice of all meet- 
ings, and inspect and count all ballots. 


ARTICLE VII. 


TREASURER. 

The Treasurer shall have charge of all money and other property 
of the Society, and shall make disbursements under the direction of 
the Council. He shall collect all fees and assessments, and notify 
members who may be in arrears. 

ARTICLE VIII. 
SECTIONS. 

Sections for special work in any department of Biology may be 

formed upon the recommendation of the Council. 
ARTICLE IX. — 
MEETINGS. 


Stated meetings shall, unless otherwise ordered, be held on Friday 
of each alternate week, at eight o’clock P. M. The annual meeting 
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for the election of officers shall be the first meeting in January. 
Special and field meetings may be called by the Council. 


ARTICLE X. 
FEES. 


The initiation fee shall be one dollar; the annual fee one dollar. 
Members in arrears for one year shall, after due notification by the 
Treasurer, be dropped from the rolls. No member in arrears shall 
be entitled to vote at the annual meeting for the election of officers. 


ARTICLE XI. 
AMENDMENTS TO THE CONSTITUTION. 
The constitution of the Society may be amended by a two-thirds 


vote of the members present at any regular meeting, after at least 
four weeks’ notice. 


ARTICLE XII. 
ORDER OF BUSINESS. 


The order of business at each regular meeting, unless otherwise 
provided by the Council, shall be as follows: 


I. Reading of minutes. 
II. Reports of Committees. 
III. Balloting for members. 
IV. Nominations for membership. 
V. Miscellaneous business. 
VI. Reading of papers, discussions and exhibition of specimens. 


Article XII may be suspended at any time by a two-thirds vote 
of the members present. 


PROCEEDINGS. 


PRELIMINARY MEETING, November 19, 1880. 


In response to a letter of invitation signed by C. V. Riley and 
G. Brown Goode, ten gentlemen met at the house of the former, 
No. 1700 Thirteenth Street N. W., to take into consideration a 
project for the organization of a natural history society in the city 
of Washington. Capt. C. E. Dutton, U. S. A. was chosen chair- 
man. After an informal interchange of views and a discussion of 
various propositions advanced by those present, it was decided to 
send out a call for a general meeting to be held on the following 
Friday evening, to which all known to be interested in the objects 
of the proposed society should be invited. The following persons 
were in attendance at this preliminary meeting: Captain Clarence 
E. Dutton, Prof. Theodore Gill, Messrs. G. Brown Goode, Ernest 
Ingersoll, W. H. Patton, Richard Rathbun, C. V. Riley, Fred- 
erick W. True, Lester F. Ward, and Dr. George Vasey. 


MEETING FOR ORGANIZATION, November 26, 1880. 


In response to a call signed by C. E. Dutton, J. W. Chickering, 
Jr., Theodore Gill, G. Brown Goode, Ernest Ingersoll, W. H. Pat- 
ton, Richard Rathbun, Robert Ridgway, C. V. Riley, F. W. True, 
Lester F. Ward, and George Vasey, about thirty gentlemen assembled 
in the Regents’ Room, at the Smithsonian Institution. Prof. Riley 
was elected chairman, and Mr. Goode, Secretary. After much dis- 
cussion it was decided to organize a society to be called THE 
-Brotocicat Society or WasHINcToN. A committee consisting of 
Messrs. Gill, Goode, Rathbun, Riley, and Ward was appointed to 
draw up a form of constitution for the proposed society, and to 
submit the same at a meeting to be held on the evening of Friday, 


December 3. , 
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First MEETING, December 3, 1880. 


Thirty-five gentlemen assembled in the Regents’ Room of the 
Smithsonian Institution, to hear the report of the Committee ap- 
pointed to prepare a constitution for the projected society. Prof. 
Riley acted as chairman and Mr. Goode as secretary. ‘The com- 
mittee presented its report, and the form of constitution proposed by 
them was read article by article, and article by article modified and 
adopted. ‘The constitution as a whole, in the form appended to 
these proceedings, was then adopted. ‘The Society then adjourned 
to Friday evening, December 10, at which time a meeting was ap- 
pointed for the completion of the organization of the Society by the 
election of a board of officers. 


SECOND MEETING, December 10, 1880. 


Twenty-two persons met in the usual place. Professor Gill was 
called to the chair, and, on the motion of Prof. Ward, the Society 
proceeded to ballot for officers for the ensuing year. The following 
board of officers was elected : 


President—TVHEODORE GILL. 

Vice-Presidents—C. V. Ritey, J. W. CuHIcKERING, LESTER F. 
Warp, Henry ULKE. 

Secretaries—G. Brown GOoDE, RICHARD RATHBUN. 

Treasurer—ROBERT RIDGWAY. 

Members of Counci-—J. H. Comstock, O. T. Mason, J. H. Kip- 
DER, A. F. A. Kinc, GEORGE VASEY. 


The Society then adjourned to meet on the 24th of December. 


THIRD MEETING, December 24, 1880. 


The President occupied the chair, and thirty-one members were 
present. 

Messrs. Riley, Goode and King were announced as having been 
appointed a committee on communications. Dr. Tarleton H. Bean 
presented a communication entitled NoTES ON A VOYAGE ALONG 
THE Coasts OF ALASKA AND SIBERIA IN THE SUMMER OF 1880.* 


* Published in part in the ew York Times for September 17, November 21, 
and December 6, 1880. 
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~ 
FourtH MEETING, January 14, 1881. 
(First Annual Meeting.) 


The President occupied the chair and thirty members were present. 

In accordance with the recommendation of the Council one of 
the Secretaries of the Society was instructed to cast the vote of its 
members for the entire board of officers elected at the meeting of 
December 10, such having been the understanding at the time of 
that election. The officers elected at that time were then an- 
nounced as having been re-elected to serve during the coming 
year. 

The President announced that the Secretary had been authorized 
to have printed 250 copies of the constitution, with list of officers 
and members, and requested all members to send in their full names, 
that the customs of similar societies might be conformed to. 

Prof. L. F. Ward read a paper entitled THE FLoRA COLUMBIANA 
OF 1830 AND 1880, which contained comparisons between the list 
of the plants of the District of Columbia printed in 1830 by Dr. 
Brereton and the lists perfected by the resident botanists of to-day. * 

Prof. D. S. Jordan, of the Indiana State University, read a paper 
entitled THE SALMON OF THE Paciric Coast.f 


FirtH MEETING, January 28, 1881. 


The President occupied the chair, and thirty-six members were 
present. 

The President delivered his first annual address upon THE PrRIN- 
CIPLES OF BIOLOGY WITH REFERENCE TO Taxonomy. f 

In the discussion of the presidential address, Messrs. Comstock, 
Mason, Ward, Riley and White participated. 


* Included in the following paper : 


1882. WARD, LesTER F. Guide | to | the Flora | of | Washington and 
Vicinity | By | Lester F. Ward, A. M. | | Washington: Government 
Printing Office, | 1881. 8vo., pp. 264 + 2, with map = Bulletin of the U. S. 
National Museum, No. 22. (U.S. National Museum, No. 26.) 


+1881. JORDAN, DAvip S., AND CHARLESH. GILBERT. Observations on the 
Salmon of the Pacific. <American Naturalist. XV, 1881, (March,) pp. 177- 
186. 


} The essentials of this address are embodied in the articles BroLocy (Vol. I, 
1875,) and MorpHoLocy (Vol. III, 1877,) in Fohknson’s Cyclopedia. New York, 
1875-8 
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SixtH MEETING, February 11, 1881. 


The President occupied the chair, and thirty-seven members were 
present. 

An hour was devoted to the completion of the discussion of the 
presidential address, Messrs. White, Ward, King and Gill taking 
part. Dr. J. H. Kidder, U.S. N., exhibited a series of photo- 
micrographs of objects obtained floating in the air of Washington. 
He also exhibited photo-micrographs of the dry rot fungus from the 
U. S. Steamer ‘‘ Portsmouth,’’ after its infection by yellow fever, of 
spores of various organisms collected in the yellow fever hospitals 
of Cuba, and of blood corpuscles from patients affected by various 
febrile diseases.* 


SEVENTH MeetinG, February 25, 1881. 


Prof C. V. Riley, V. P., occupied the chair and thirty-two mem- 
bers were present. 

Prof Riley read a paper entitled THe FERTILIZATION oF Yucca.t 
Dr. C. A. White gave an account of a collection of fossils, includ- 
ing 1500 species, duplicates of the celebrated collection of James 
Hall, State Geologist of New York, recently received by the 
National Museum from the American Museum of Natural History 
in New York. Mr. Frederick W. True read a paper entitled 
SUCTORIAL PREHENSION IN THE ANIMAL KinGpom.{ 


E1cHTH MEETING, March 11, 1881. 


The President occupied the chair, and thirty-four members were 
present. 
In discussing Mr. True’s paper on ‘‘Suctorial Prehension’’ Prof. 


* 1881. KIDDER, JEROME H. Report | on | an examination | of the | exter- 
nal air of Washington | by J. H. Kidder, M. D., | Surgeon, U. S. Navy. | | 
[Extracted from the Report of the Surgeon General | of the Navy for 188o0.] | 
| Washington: | Government Printing Office. | 1882. | 8vo., pp. 22 + 1 
(+ 1), 10 plates. 

+1881. RiLtey, Caries V. Further notes on the Pollination of Yucca and 
on Pronuba and Prodoxus. < Proceedings of the American Association for the 
Advancement of Science. 1881, Vol. XXIX, Part IL, pp. 617-639, figs. 1-16. 


{ To be published in the proceedings of the U. S. National Museum. 
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Seaman referred to the climbing organs of the Virginia creeper, 
Ampelopsis guinguefolia, and of the so called ‘‘suckers’’ of various 
sea-weeds, which though perhaps not suctorial in action seem to 
cling to objects in a manner which is similar to suctorialism. Prof. 
Riley spoke of a suctorial organ of prehension in the thoracic proleg 
and anal pseudopod of Sv7mzlium larvee and to the ventral branchiz 
of the helgramite or dobson, Corydalis cornutus, larva, which are 
suctorial in function. Prof. Gill, speaking of the suctorial powers 
of young marsupiates stated that he believed them to exert an actual 
suctorial power, even though the teats be somewhat modified to aid 
them in clinging. Their first attachment to the teat is purely suc- 
torial, though afterward probably the result of a spasm-like action 
of the sphincter-oris muscle. He also referred to the suctorial 
organs possessed by certain bats. Mr. Patton called attention to 
the peculiar structure of the larva of Blepharocera which inhabits tor- 
rents and has six segments, each provided with a separate suctoria] 
organ, probably prehensive. 

Dr. A. F. A. King read a paper entitled SEPTENARY PERIODICITY IN 
Livinc ORGANISMS; in the discussion of which Messrs. Prentiss, 
Riley, Scudder, Ward, and many others participated. 


NintH MEETING, March 25, 1881. 


The President occupied the chair, and thirty-five members were 
present. 

Col. Marshall McDonald read a communication ON THE LAws OF 
THE RELATION OF PERIODICITY IN DEVELOPMENT TO TEMPERATURE. 
This paper was discussed by Messrs. Prentiss, King, Busey, Gill 
and Chickering. 

Prof. J. W. Chickering, Jr., read a paper entitled Roan Moun- 
TAIN AND ITS FLora.* 

Prof..J. E. Todd read a paper entitled ON THE FLOWERING OF 


SOLANUM ROSTRATUM, AND CASSIA CHAMACRISTA. 


*See 1882. CHICKERING, Joun W., Jr. Notes on Roan Mountain, North 
Carolina. < Bulletin, Philosophical Society of Washington. [Vee 1831. pp. 
60-64. (Flora, p. 63). 


+1882. Topp, James E. On the Flowers of Solanum rostratum, and 
Cassia chamecrista. <American Naturalist. XVI,1882. (April). pp. 281- 
287. 
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TentH Meetinc, April 8, 1881. 


The President occupied the chair, except when reading his paper, 
at which time he was replaced by Vice President Ward. Twenty- 
three members were present. 

Prof. Gill read a paper entitled A CriticaL Review or Gun- 
THER’S STUDY OF FisHEs,* and a short discussion upon the merits 
of this article ensued, participated in by Messrs. Goode, Gill and 
Ward. 


ELEVENTH MEETING, April 22, 1881. 


The President occupied the chair, and thirty-eight members were 
present. 

A committee of the Council submitted the following report upon 
. the formation of sections, in accordance with one of the provisions 
of the Constitution: 


The committee recommends, (1.) That five sections be formed as follows: I, 
Vertebrates; II, Articulates; III, Mollusks; IV, Radiates; V, Plants. Tor 
these sections the following members are suggested as chaumen: I, Mr. Goode; 
II, Prof. Riley; III, Mr. Dall; IV, Mr. Rathbun; V, Prof. Ward. (2.) The 
members of the Society shall be requested to inform the Secretary what section 
or sections they desire to co-operate with. (3.) New members on joining the 
Society shall be requested to signify to the Secretary what departments of Biology 
they are each respectively interested in. Signed by the Committee: C. V. Riley, 
O. T. Mason, George Vasey, G. Brown Goode, Robert Ridgway. 


The President announced that the temporary chairman would be 
authorized to call meetings of the sections, and that members were 
expected to hand in their decisions as to the sections which they 
desire to join. 

Dr. George M. Sternberg, U. S. A., Secretary of the National 
Board of Health, read a paper entitled A Fata Form or SEpti- 


*1881. GILL, THEODORE. Reprinted from the “ Forest and Stream.” | 
| Giinther’s | Literature and Morphography of Fishes. | A review of | Dr. 
Giinther’s introduction to the | study of Fishes. | | By Theodore Gill, M. A., 
M. D., Ph. D., | Member of the National Academy of Sciences, etc., etc. | 
| New York : | Forest & Stream Publishing Co., | 1881. 12mo., pp. 16. 
See also Zhe Critic, 1, (May 21, 1881,) pp. 132-3; Zhe New Vork Times, May 
29, 1881; Forest & Stream, XVI, p. 428, (June 30, 1881;) Sczence, VII, pp. 
323-0, (July 9, 1881;) Zhe Nation, XXXIII, pp. 120-2, (August 11, 1831.) 
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CAMIA IN THE RABBIT, PRODUCED BY THE SUBCUTANEOUS INJEC- 
TION OF HuMAN SALIva.* 

This paper was discussed by Messrs. Thomas Taylor, Fletcher, 
King, Comstock, Ward, and Gill. 

Mr. Ernest Ingersoll read a paper entitled ON THE MORTALITY OF 
MarINE ANIMALS IN THE GULF or MeExico.* 

At the close of the meeting the roll of members was called, and 
the following persons enrolled themselves as members of the several 
sections : 

Section I. Messrs. Baker, Birney, Clark, Earll, Gill, Goode, 
Hoffman, King, Mason, Prentiss, Ridgway, N. P. Scudder, C. W. 
Scudder, Smiley, Thomas Taylor, True, Ward, Wolfley, Fletcher, 
Flint, Schuermann, Sternberg. 

Section II. Messrs. Birney, Comstock, Merrill, Patton, Pergande, 
Riley, Schwarz, Marx, Howard, and Ulke. ’ 

Section iil. Messrs. Gill, Sheldon, and Ingersoll. 

Section IV. Messrs. Gill and Rathbun. 

Section V. Messrs. Comstock, Earll, Goode, Gore, Merrill, Pat- 
ton, Riley, Schwarz, Seaman, Sheldon, Smiley, Thomas Taylor, 
Vasey, Ward, Williams, Wolfley, Sternberg, Hawes, Flint, and Hoff- 
man. 


First Fretp MEETING, April 30, 1881. 


On Saturday, April 30, the Botanical Section held a field meeting 
at High Island, in the Potomac River, above the Chain Bridge. 
Seventeen members were present. 


TweELrtH MeErtTiInGc, May 6, 1881. 


Vice-President Ward occupied the chair. ‘Twenty-three members 
were present. 


* 1881. STERNBERG, GEoRGE M. A fatal form of Septiczemia in the 
Rabbit, produced by the sub-cutancous injection of Human Saliva. < Studies 
from the Biological Laboratory of Johns Hopkins University. II. 1882, pp. 
183-200. Plate XIV. (March.) 


* 1881. INGERSOLL, ERNEST. Onthe Fish Mortality in the Gulf of Mexico. 
IV. < Proceedings, U. S. National Museum, IV, 1881, pp. 74-80. 
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Prof. Lester F. Ward read a paper entitled A STATISTICAL VIEW OF 
THE FLora OF THE DistRicT oF CoLuMBIA.* 
Prof. J. H. Comstock read a paper entitled NoTEs oN SCALE IN- 
SECTs, illustrating his remarks by a collection of specimens.f 


THIRTEENTH MEETING, May 20, 1881. 


The President occupied the chair. Thirty-one members were 
present. 

Prof. Riley made some remarks upon Prof. Comstock’s paper 
on Scale Insects, and was responded to by Prof. Comstock. Dr. 
George M. Sternberg, U. S. A., read a paper entitled On MI- 
CROCOCCUS SEPTICUS{ illustrating his remarks by photo-micrographs 
thrown upon a screen by the lantern. This paper was discussed by 
Messrs. Seaman, Ward, and Taylor. 


FOURTEENTH MEETING, June 3, 1881. 


The President occupied the chair. Thirty-five members were 
present. It was announced that after the next meeting the Society 
would be adjourned until the first Friday in October. 

Dr. D. W. Prentiss read a paper entitled THE PHysIoLocica Ac- 
TION OF JABIRANDI, (PILOCARPUS PINNATIFOLIUS. )$ 


* 1881. Warp, LesTER F. Field and Closet Notes on the Flora of Washington 
and Vicinity. <Bulletin, Philosophical Society of Washington. IV. 1881. 
pp. 64-120. (Statistical View pp. 88-104, 116-119.) See also in Bulletin 22 
U. S. National Museum, cited above, p. 26. 


71881. Comstock, JAMEs H. Report on Scale Insects. <Report of the 
Entomologist of the U. S. Department of Agriculture for the year 1880. pp. 
235-373- (Scale Insects, pp. 276-349. Plates III-~XXII.) 


{ STERNBERG, GrorcE M. A Contribution to the Study of the Bacterial Or- 
ganisms commonly found upon exposed Mucous Surfaces, and in the Alimentary 
Canal of Healthy Individuals. <(Studies from the Biological Laboratory of Johns 
Hopkins University. II. 1882. pp. 157-181. Plates XI-XIII: and in Pro- 
ceedings, American Assoc. Adv. Sci., XXX, 1881. 

21881. PRENTISs, D. WEBSTER. Remarkable change of color of the hair 
from light blonde to nearly jet black in a patient, while under treatment by pilo- 
carpin. Report of pyelo-nephritis, with unusually prolonged anuria. <Phila- 
delphia Medical Times. XI. 1881. (No. 335, July 2, 1881.) pp. 609-12; also 
reprinted with following title : 

1. | Remarkable change in the color of the | hair from light blonde to 
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Mr. G. Brown Goode read a paper entitled THE MackEREL,* 
and was followed by Captain J. W. Collins who explained and illus- 
trated the uses of the various kinds of apparatus used in the mack- 
erel fishery.f 


FIFTEENTH MEETING, June 17, 1881. 


The President occupied the chair. Fifty-two members were 
present. 

Mr. Robert Ridgway exhibited a collection of wild and domesti- 
cated turkeys. Mr. Newton P. Scudder made a communication 
upon the breeding habits.of the Painted Tortoise, Chrysemys picta. 
Dr. Thomas Taylor exhibited some specimens of a tapeworm from 
the common hog.{ Mr. Frederick W. True exhibited the first vol- 
ume of the new annual, Zoologischer Fahresbericht, published in Leip- 
zig, and compared its merits with those of the London Zoological 
Record Prof. C. V. Riley exhibited specimens of the seventeen- 
year locust, and the Rocky Mountain locust, explaining the differ- 
ence between them and describing their habits.§ 

The Society then adjourned to the basement of the Smithsonian 
Building, where Col. Marshall McDonald described some recent 


black in a | patient while under treatment by | pilocarpin.—Report of a | py- 
elo-nephiritis, with unusu- | ally prolonged anuria. | 2. | Care of membranous 
croup treated suc- | cessfully by pilocarpin. { By | D. W. Prentiss, A.M., M. D., 
| Professor Materia Medica and Therapeutics, National Medical College, Wash- 
ington, D. C. | — | Printed by | J. B. Lippincott & Co., Philadelphia. | 1881. 
8vo., pp. 15-++1. 

Also—Change in the color of the human hair under the use of pilocarpin. 
<(Cincinnati T.ancet and Clinic. XLVI. 1881. (Sept. 3.) pp. 202-205; colored 
plate and < Proceedings of American Association for the Advancement of 
Science, XXX, (Cincinnati Meeting,) 1881. 


* 1882. Goopr, G. BRown. Natural History of the Mackerel. < Materials 
for a History of the Mackerel Fishery in Report U. S. Fish Commission. Part 
VII for 1881, pp. (1)-(48.) 

+1882. CoLLins, JosepH W. (With G. Brown Goode.) The Mackerel 


Fishery of the United States. Ibid. pp. (49)-(140+-.) ~ 
+1882. TAyLor, THOMAS. On a tape-worm from the common hog. <Re- 
port of the Commission of Agriculture for 1882, pp.——. (In press.) 


21881. RILEY, CHARLES V. The Periodical Cicada avias “ Seventeen-year 
Locust.”” <American Naturalist, XV, 1881, pp. 479-481, one figure. 
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experiments in fish culture, illustrating his remarks by apparatus in 
which the eggs of the shad, Clupea sapidissima, were in process of 
hatching. He announced that he had succeeded in keeping shad 
eggs for twenty-four hours in a half dry condition in moist cloth, 
and in thus transporting them from place to place, instead of the 
old cumbersome vessels filled with water.* 

Mr. John A. Ryder exhibited, under the microscope, eggs of the 
shad in various stages of development, and announced the discov- 
ery of teeth in shad four or five days old. + 


SIXTEENTH MEETING, October 28, 1881. 


The President occupied the chair. Thirty-two members were 
present. 

This evening the Society met for the first time in the Archive 
Room of the National Museum. Prof. Lester F. Ward exhibited a 
supposed petrifaction, resembling the hand of a mammal, from near 
Granger’s Station, Wyoming. A discussion followed upon the phe- 
nomena of opalization, and the formation of pseudomorphs, in 
which Messrs. Taylor, Gill, Schaeffer, Dall, and Ulke participated. 
Mr. Henry W. Elliott read a paper ON THE HaBiTs oF THE SEA 
OTTER, (PUSA LUTRIS,) OF THE NORTHWEST Coast, illustrating his 
remarks by specimens and sketches on the blackboard.t 

Dr. Thomas Taylor exhibited a new form of freezing microtome, 
invented by himself, and demonstrated its manner of working.§ 


SEVENTEENTH MEETING, November 11, 1881. 


The President occupied the chair. Twenty-eight members were 
present. 


*See Report of the U. S. Commission of Fisheries for 1881, (Part VIII,) 
and Transactions of the American Fish Cultural Association for 1882. 

71882. RyDER, JoHN A. The Protozoa and Protophytes considered as the 
primary or indirect source of the food of fishes. <Bull., U. S. Fish Comm., I, 
1882, pp. 236-251. (Eggs and food of young shad, pp. 248-9.) 

{To be printed in the forthcoming Census report on the Fisheries of the 
United States. 

1882. TayLor, THomMAs. Ona new form of freezing microtome. <Proc. 
Amer. Assoc. Adv. Sci., XXX, (Cincinnati Meeting,) 1881, p. 119. 
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Prof. C. V. Riley read a paper entitled ON THE PHILOSOPHY OF 
THE RETARDATION OF GROWTH AMONG LOWER ANIMALS.* A dis- 
cussion followed, participated in by Messrs. Ulke, White, Gill, Earll, 
King, and Ward. Dr. C. A. White read a paper entitled ANn- 
TIQUITY OF CERTAIN TypEs or NortTH AMERICAN Non-MArRINE 
MOLLUSCA, AND THE EXTINCTION OF OTHERS.f This paper was dis- 
cussed by Messrs. Gill and Dall. 


EIGHTEENTH MEETING, November 25, 1881. 


The President occupied the chair. Thirty-four members were 
present. 

Mr. Richard Rathbun presented a communication ON THE RE- 
CENT EXPLORATIONS OF THE U. S. FisH Commission. After 
sketching the history of the Commission since its organization, in 
1871, and describing the new exploring steamer ‘‘ Fish Hawk,”’ 
he spoke at some length of the wonderful wealth of life discovered 
in 1880 and 1881 on the inner edge of the Gulf Stream, about one 
hundred miles off Newport and Martha’s Vineyard. Mr. Rathbun’s 
remarks were illustrated by numerous specimens, and a large model 
of the steamer ‘‘ Fish Hawk.’’ Messrs. Gill, Dall, Goode, and 
Schaeffer took part in the discussion of this paper. 


NINETEENTH MEETING, December g, 1881. 


The President occupied the chair. Forty members were present. 
Col. Marshall McDonald described some recent observations upon 
young shad in confinement. Prof. L. F. Ward read a paper on 
Tue Causes or THE ABSENCE OF TREES ON THE Great PLains.{ 


*1882. RILEY, CHARLES V. Retarded Development in Insects. <Pro- 
ceedings, Amer. Assoc. Adv. Sci., XXX, Cincinnati Mecting, and in separate 
Retarded Development, &c.,” pp. 4. (February, 1882.) 

+1882. WuiTe,CHar es. A. On Certain Conditions attending the Geological 
Descent of some North American types of Fresh-water Gill-bearing Mollusks. 
<American Journal of Science and Arts. XXIII. 1882, (May-) pp. 382-6. 
Annual Report of the U. S. Geological Survey for 1882. 

$1882. Warp, Lester F. On the Cause of the Absence of Trees on the 
Great Plains. < Kansas City Review of Science and Industry. V. 1882, 
pp- 697-702. (March.) : 
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Prof. Gill read a paper entitled ON THE AFFINITIES OF THE 
‘¢ GREAT SWALLOWER,’’ CHIASMODUS NIGER.* He stated the genus 
Chiasmodus to be the representative of a peculiar family, Chiasmo- 
dontide, and not at all allied to the Gadde. Its first dorsal has in- 
articulate spines and its ventrals are of the Acanthopterygian type. 
The group is indeed related to the Harpagiferide and Chenichthyide 
and should have been referred by Dr. Giinther to his heterogeneous 
‘family Zrachinide.”’ 


TWENTIETH MEETING, December 23, 1881. 


The President occupied the chair. Thirty members were present. 

Dr. R. W. Shufeldt, U. S. A., read a paper entitled ON THE 
OsTEOLOGY OF THE GLASS SNAKE, (OPHEOSAURUS VENTRALIS.)f 
Prof. Otis T. Mason read a paper entitled Ture INVASION OF THE 
Domain or BioLocy By ANTHROPOLOGISTS. Mr. Frederick W. 
True read a paper entitled THe Lanp Tortoises or NortH 
Ame_ERIca.{ 


Twenty-First MEETING, January 6, 1881. 
(Second Annual Meeting. ) 


The President occupied the chair. Thirty-five members were 
present. 

The following officers were elected for the year 1882: 

President—Prof. THEODORE GILL. 

Vice Presidents—C. V. Ritey, Prof. J. W. CHICKERING, Jr., LEs- 
TER F. Warp, and HENRY ULKE. 

Secretaries—G. BRowN GOODE and RICHARD RATHBUN. 

Treasureyr—ROBERT RIDGWAY. 

Members of Councif—Dr. J. H. Kipper, U. S. N., Dr. GEORGE 
Vasey, Dr. T. H. Bean, Dr. D. WEBSTER PRENTIsS, Prof. O. T. 
Mason. 


*1879. GILL, THEODORE. The Great Swallower. < Forest & Stream. XIII. 
1879, p. 906, (Dec. 18,) with figures. (A part only of the remarks made to the 
Society. ) 

+1882. SHUFELDT, RoBERT W. Remarks upon the Osteology of Opheo- 
saurus ventralis. <Proceedings U. S. National Museum. IV. 1882. pp. 
392-400. Nine figures. 

$1882. TRUE, FREDERICK W. On the North American Land Tortoises 
of the Genus Xerobates. < Proceedings U. S. National Museum. IV. 1882, 


Pp- 434-449. Three figures. 
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TWENTY-SECOND MEETING, January 20, 1882. 


The President occupied the chair. Forty-five members were 
present. 

The President delivered the annual address on the topic THE 
HIsToRY OF CLASSIFICATION IN ZOOLOGY. 

In his introductory remarks he congratulated the Society upon its 
present flourishing condition, stating that during the year its mem- 
bership had nearly doubled. He also reviewed the history of other 
scientific societies of the city, mentioning the National Institute, 
the Botanical Society, the Potomac Side Naturalists’ Club, the Physi- 
cal Club, and the Geological and Geographical Society, all now ex- 
tinct, and the existing Philosophical, Anthropological, and Biologi- 
cal Societies. He also spoke of the eminent zoologists who had 
been, in the early days of its history, identified with the Potomac 
Side Naturalists’ Club, the predecessor of the Biological Society, 
mentioning the names of Prof. S. F. Baird, Count L. F. de Pour- 
tales, Dr. William Stimpson, Mr. Robert Kennicott, Prof. J. S. 
Newberry, Mr. H. Ulke, Dr. Harrison Allen, Dr. Elliott Coues, 
Dr. D. W. Prentiss, Dr. F. V. Hayden, Mr. F. B. Meek, Baron 
R. von Osten Sacken, Dr. William A. Hammond, Prof. Burt G. 
Wilder, Dr. George Suckley, Mr. Titian R. Peale, and others. 


TWENTY-THIRD MEETING, February 3, 1882. 


Prof. Lester F. Ward, V. P., occupied the chair. Thirty-three 
members were present. 

Mr. Frederick W. True read a paper ON THE ARCTIC SEA Cow, 
(Ruytina STELLERI.)* Mr. Henry W. Elhott exhibited draw- 
ings of the same extinct animal, and submitted a restoration. by 
himself, the merits of which he advocated. 

Mr. Frederick W. True exhibited an immense specimen of Szven 
lacertina, twenty-six inches in length, captured in the mud flats in 
front of the city of Washington. This species had not previously 
been recorded north of North Carolina. : 


* To be published in the forthcoming Census Report on the Fishery industries 
of the United States. 
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TweEnty-FourTH MEETING, February 3, 1882. 


The President occupied the chair. Thirty-three members were 
present. 

An animated discussion concerning the form of the tail, as well 
as the relationship and history of the Arctic Sea Cow, Phytina Stelleri, 
took place. This was participated in by Messrs. Elliott, True, 
Coues, and Gill. 


Twenty-FirtH Mertinc, March 3, 1882. 


The President occupied the chair. Ninety members were present. 
Mr. G. Brown Goode, chairman of the Committee on Lectures 
appointed by the Council, announced that, in co-operation with a 
similar committee, appointed by the Anthropological Society in 
response to an invitation from the Council of the Biological Society, 
a course of lectures had been arranged for; these lectures to be 
given on consecutive Saturdays, at 3: 30 P. M., in the lecture room 
of the National Museum. These lectures were to be free, and the 
public was to be invited. The discussion of the form of the tail and 
affinities of the Arctic Sea Cow was resumed ; and by special vote, 
continued until 10:30 P. M. The speakers were Messrs. Elliott, 
Coues, True, and Gill. 


First SaturDAY Lecture, March 11, 1882. 


An audience of about six hundred were present on the occasion 
of the first Saturday lecture. 

Prof. Theodore Gill delivered a lecture entitled ScIENTIFIC AND 
PopuLaR ViEws OF NATURE CONTRASTED.* 

The introductory address was delivered by Major J. W. Powell.+ 


* 1882. GILL, THkODORE N. Scientific and Popular Views of Nature Con- 
trasted. <The Saturday Lectures, | delivered in the | Lecture Room of the U. 
S. National Museum, | under the auspices of the | Anthropological and Bio- 
logical Societies | of Washington, | in March and: April, 1882 | — | D. Lothrop 
& Co., | 30 and 32 Franklin Street, Boston, Mass. | Washington, D. C. :—Judd 
& Detweiler, Printers and Publishers. | 1882. | 8vo., pp. (4) 185: (pp. 5-22). 
Also separately as Saturday Lecture No. 1, with title page, pp. 24. 

71882. PowrLL, JoHN W. Introductory Address (to the Saturday Lec- 
tures.) <The Saturday Lectures, pp. 1-3. 
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TWENTy-S1IxtH MEETING, March 17, 1882. 


The President occupied the chair. Forty-five members were 
present. 

Dr. Elliott Coues read a paper entitled ON RECENT ADVANCES IN 
ORNITHOLOGY, on the occasion of laying before the Society, in ad- 
vance of publication, a complete copy of the work below cited.* 
Remarks were made by Messrs. Gill, Ward, and Coues. 

Dr. Edward Foreman exhibited a map of the Cretaceous fossil 
beds of Maryland. 


SECOND SATURDAY LEcTURE, March 18, 1882, 


About six hundred persons listened to the lecture of Prof. Otis T. 
Mason on the topic: WHat 1s ANTHROPOLOGY ? + 


THIRD SATURDAY LEcTURE, March 25, 1882. 


An audience of about six hundred persons listened to the lecture 
by Prof. J. W. Chickering, Jr., on CoNTRASTS OF THE APPALACHIAN 
Mountains. 


TWENTY-SEVENTH MEETING, March 31, 1882. 


Prof. Lester F. Ward, V. P., occupied the chair. Eighty mem- 


bers were present. 
Dr. D. Webster Prentiss read a paper entitled MESMERISM IN 


*1882. Cours, ELLIOTT. The | Coues Check List | of | North American 
Birds. | Second dition, | Revised to Date, and entirely Rewritten, under Direc- 
tion of the Author, | with a Dictionary of the | Etymology, Orthography, and 
Orthoepy | of the | Scientific Names, | the Concordance of Previous Lists, and a 
Catalogue of his | Ornithological Publications. | [Monogram.] | Boston: | Estes 
and Lauriat. | 1882.—1 vol., imp. 8vo., pp. 1-165. 

+1882. Mason, Otis T. What is Anthropology? <The Saturday Lec- 
tures, &c., pp. 25-43; also separate as Saturday Lecture No. 2. with title page, 
8vo., pp. 21. 

$1882. CHICKERING, JOHN W., Jr. Contrasts of the Appalachian Moun- 
tains. <The Saturday Lectures, &c., pp. 44-59; also separate with title page as 
nae Lecture No. 3, 8vo., 16 pp. 
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ANIMALS, and at its close mesmerized a canary bird and a fowl. 
The paper was discussed by Messrs. Schaeffer, Billings, Ellzey, 
Coues, Wolfley, Riley, True, King, Gilbert and Gihon. 


FourTH SATuRDAY LeEctTurRE, April 1, 1882. 


About eight hundred persons listened to the lecture of Major J. 
W. Powell on OurTLines or SocioLocy.* 


FirtH Saturpay Lecture, April 8th 1882. 


About seven hundred and fifty persons listened to the lecture of 
Prof. C. V. Riley, on LirrLe Known Facts ABout WELL KNown 
ANIMALS. f 


TWENTY-EIGHTH MEETING, April 14, 1882. 


The President occupied the chair. Sixty-five members were 
in attendance. Prof. William H. Brewer, of Yale College, was 
present as a guest. 

Dr. Frank Baker proposed amendments to the Constitution as 
follows : 


In ArticLe III. Strike out the words, “ upon recommendation of the ma- 
jority of the members present at its regular meeting;’’ and substitute for the words 
““a majority vote of the members present when the ballot is taken shall be ne- 
cessary to an election,” the words ‘“ seven affirmative votes shall be necessary to 
an election.” 

In ARTICLE IV. Strike out the words, “its duty shall be to act on nomina- 
tions,”’ &c., and substitute—‘ It shall conduct all the business of the Society ex- 
cept the election of officers.” 

In ARTICLE XII. Strike out sections III, IV and V. 


A committee of five, consisting of Messrs. Ward, Goode, 
Chickering, Riley, and Rathbun, was appointed to confer with the 


* 1882. POWELL, JoHN W. Outlines of Sociology. <The Saturday Lec- 
tures, &c., pp. 60-82, also separate with title page as Saturday Lecture No. 
4. 8vo. p. 25. 

71882. Rivry, CHARLES V. Little Known Facts About Well Known Ani- 
mals. <The Saturday Lectures, &c. pp. 83-112. Also separate with title page 
as Saturday Lecture No. 5. 8vo., pp. 32. Fifteen woodcuts. 
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> 
committees appointed by the Anthropological and Philosophical 
Societies in reference to the proposed scheme for the consolidation 
of the Scientific Societies of Washington and the formation of an 
Academy of Sciences and to report the result of their conferences. 


Dr. Frank Baker read a paper entitled ON THE RAMIFICATIONS 
OF THE ARTERIES. This was discussed by Messrs. Gill, Barnard, 
and Scudder. 

Mr. G. Brown Goode exhibited several remarkable specimens of 
taxidermic skill from the work shops of the National Museum.* 


StxtH SaTurDAy Lecture, April 15, 1882. 


About six hundred persons listened to the lecture of Dr. Robert 
Fletcher upon PauL BRocA AND THE FRENCH SCHOOL OF ANTHRO- 
POLOGY.f 


SEVENTH SATURDAY LECTURE, April 22, 1882. 


Abot six hundred and fifty persons assembled to hear the lecture 
by Mr. William H. Dall upon DeEp-Sea ExpLorations.{ Among 
the audience was Captain Sir George S. Nares, R. N., late com- 
-mander of the British corvette ‘‘ Challenger’’ during its three years 
cruise of deep-sea exploration. 


Twenty-NintH MEETING, April 28, 1882. 


The President occupied the chair. Forty-five members were 
present. The Society voted that the next regular meeting of the 
Society should be a ‘‘ Darwin Memorial Meeting.’’ A committee 


* See Report of the Assistant Director of the U.S National Museum. <Re- 
port of Smithsonian Institution for 18$1. 

+1882. FLretcurr, Rosert. Paul Broca and the French School of Anthro- 
pology. <The Saturday Lectures, &c. pp. 113-142. Also as “Separate, with 
title page. 8vo., pp. 32. 

+1882. Dari, WiLttamM H. Deep-Sea Explorations. <The Satur- 
day Lectures, &c. pp. 143-162. Also separate, with title page, as Saturday 
Lecture No. 7. 8vo., pp. 22. 
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consisting of Messrs. Goode, Riley, Ward, Rathbun, and Gill, 
having been appointed by the Council to arrange for the same, and 
having anticipated the action of the Society by making certain pre- 
liminary arrangements. 

Mr. Edmund B. Wilson, of Johns Hopkins University, a corres- 
ponding member, presented a paper on THE EMBRYOLOGY OF 
RENILLA.* 

Mr. Frank H. Cushing spoke on the topic ZuN1 Brotocy, descri- 
bing some of the peculiar plants and animals occurring in the 
deserts of the Southwest, and referring to the manner in which 
animals are regarded by the Zufii Indians. 


E1cHTH SaturpDay LeEcturE, April 29, 1882. 


About six hundred persons listened to the lecture of Dr. Swan 
M. Burnett upon the topic How WE SEE.+ 


SPECIAL MEETING, May 5, 1882. 


The President occupied the chair. Thirty-eight members were 
present. ° : 
Mr. Goode presented the report of the Committee on the Dar- 
win Memorial Meeting, which was accepted. Prof. Ward submit- 
ted the report of the Committee on the Consolidation of the Scien- 

tific Societies in Washington, as follows: 


The joint committee composed of the several committees appointed by the 
Philosophical, Anthropological, and Biological Societies of Washington to con- 
sider the desirability of a federation of those societies— 

Recommend lo the several societies a federation on the following basis, and 
for the purposes set forth : 


* The remarks of Mr. Wilson were in part included in the following papers: 

1880, WiLson, EpMuND B. The Early Stages of Renilla. <American Jour- 
nal of Science, XX, 1880, pp. 446-9, plate VII. 

1882. Witson, EpmMunp B. On Animal Polymorphism. <Johns Hop- 
kins University Circulars, No. 15, May, 1832, pp. 203-4. 

+1882. BurRNETT, SWAN M. How We See. <The Saturday Lectures, 
&c. pp. 163-185. Also separate, with title page. 8vo.,pp. 25. Three wood- 
cuts. 
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~ 
I. The purposes of this federation shall be— 
First, the pnblication of a common body of transactions ; 
Second, periodic meetings of the united societies; 
Third, the management of courses of popular lectures; and, 
Fourth, such other objects as may be agreed upon. 


II. The federation shall be known as the Washington Academy of Sciences. 


III. The several societies shall retain their own organizations, excepting as 
hereinafter modified. 


IV. The three societies shall have the same annual fees of membership. 
V. The uniform fee for each of the three societies shall be three dollars. 


VI. The Academy shall be organized by the election of a president, a secre- 
tary, a treasurer, and two councilmen, by the Academy. The presidents of the 
several societies shall be ex officio vice presidents of the Academy, and members 
of its council, one secretary from each society shall be a member of the council, 
and each society shall elect two additional councillors for the council of the 
Academy. 


VII. A grade of fellowship shall be established in the Academy. 
VIII. The annual fee of fellowship shall be five dollars. 


IX. The existing members of all the societies shall be fellows of the Acad- 
emy, on the payment of the fellowship fee. 


X. The council of the Academy may subsequently elect fellows from the 
members of the Academy. 


XI. The fellows of the Academy shall be ex officio members of all the 
societies. 


XII. It is recommended to the several societies that the existing committees 
of conference be continued, for the purpose of collecting the sense of the said 
societies on the above propositions, and of carrying out such scheme of organi- 
zation as may be mutually accepted. 

WILLIAM B. TAYLOR, 
Chairman of Foint Committee. 


Committee of Philosophical Society.—John VV. Powell, Theodore Gill, James 
C. Welling, John S. Billings, William B. Taylor. 


Committee of Biological Society.—Lester F. Ward, G. Brown Goode, Charles 
V. Riley, Richard Rathbun, John W. Chickering. 


Committee of Anthropological Society.—John W. Powell, Gaftick Mallery, 
James C. Welling. 


Mr. Goode submitted the following table of statistics, showing 
the comparative membership in the three societies : 


PROCEEDINGS. 43 


Total membership in the three Societies__-._--_--___ Ne aaa 329 
Membership in Philosophical Society «=. .-.--—. ~-—-+--1<... 160 
ne AnthropolootcalSoclety= se ae eee 115 
3 Biolopical Societyes seen 2 sae us ees 134 
Common to’ dle. aos 2 eee $Me Prete Ge cos mewn hee 22 
a: Philosophical and Anthropological Societies _._ 32 
66 Philosophical and Biological Societies -__- -_-- 38 
Anthropological and Biological Societies... -------- 36 
Members of Philosophical Society only --------_----------- 97 
ae Anthropological Society only__-_--~----.---- 61 
a Bislopical. Society only seo. se sene 20 


The reports of the committee were discussed by Messrs. Wilson, 
Bean, True, Riley, Kidder, Seaman, and Ellzey, a strong feeling of 
opposition to any scheme of consolidation being manifest. The 
motion of Prof. Riley, ‘‘/esolved, That it is the sense of this (in- 
formal) meeting that a federation with the Anthropological and 
Biological Societies is desirable,’’ was carried by a vote of 22 to 8. 
The first six articles of the report of the committee were provisionally 
approved one by one, and the committee was continued, with instruc- 
tions to report further action at a regular meeting of the Society. 


THIRTIETH MEETING, May 12, 1882. 


DARWIN MEMORIAL MEETING. 


The President occupied the chair. In addition to the members 
of the Society, the members of the other societies and their friends 
had been invited to attend; and although the night was stormy, 
about seven hundred ladies and gentlemen were present to attend 
the memorial service in honor of Charles Darwin, who died at 
Down, Kent, England, April 19, 1882. On the stage sat, in addi- 
tion to the officers of the Society, Dr. W. B. Taylor, President of 
the Philosophical Society; Major J. W. Powell, President, Dr. 
Robert Fletcher and Prof. O. T. Mason, Vice-Presidents, and Col. 
F. A. Seely, Secretary, of the Anthropological Society. A large 
portrait of Darwin, painted by Henry Ulke, V. P., and a bust, by 
Mrs. Mica Heideman, decorated the stage. The order of exercises 
was as follows: 


ER OMUGLO LY ener a AS se eran ee Theodore Gill. 
ibiomtapuica lis Ketch ee a 2. oe ree oe et Wm. H. Dall. 
The Philosophic Bearings of Darwinism ~--_-__- John W. Powell. 
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Darwin's Coral) Island! Studies;s22- Ss eeeaes Richard Rathbun.* 
Darwin’s Investigations on the Relation 

Of Plants and imsects 2. =e sees ee ae Charles V. Riley. 
Darwin! asa, Botanists222 222s ee Lester F. Ward. 
Darwin on Emotional Expression -_-.-_---------- Frank Baker. 
AY Darwinian: Bibliooraphy=_52225 22-5 —==s== Frederick W. True. 
A Portraitof Darwin). 2222 Sas eee ee eee Henry Ulke. 


The addresses delivered on this occasion are printed in full in the 
appendix. 


Tuirty-First MEETING, May 26, 1882. 


The President occupied the chair. Thirty-five members were 
present. 

Mr. Wm. H. Dall made an appeal for aid in the exploration of 
the molluscan fauna of the District of Columbia. 

Dr. Tarleton H. Bean exhibited a specimen of a rare arctic bird, 
the Spoon-billed Sandpiper, Lurynorhynchus pygmaeus, obtained by 
him on the coast of Siberia.f 

Dr. M. G. Ellzey made a brief communication upon the natural 
history of mules. 

The Society ratified the action of the council in voting that 
the proceedings of the Society, together with the addresses at the 
Darwin Memorial Meeting, should be printed, and that the funds 
of the Society now in the treasury should be used for that purpose. A 
resolution to the effect that women should be admitted to member- 
ship in the Society was referred to a committee consisting of Gen. 
William Birrey, Messrs. Dall and Goode, and Doctors Prentiss and 
Kidder. 

The Society then adjourned to meet in October. 


* Omitted on account of the illness of Mr. Rathbun. 
+1882. Bran, TARLETON H. Notes on Birds collected during the sum- 
mer of 1880, in Alaska and Siberia. <Proc. U. S. Mussy V, 1882, pp. 


144+ (EZ. pygmaus, p. 165.) 
Also, 1881. BEAN, TARLETON H. Our unique Spoon-billed Sandpiper. 


<Forest and Stream, XVI, April 12, 1881. 


ADDRESSES 


DELIVERED ON THE OCCASION OF THE 


DARWIN MEMORIAL MEETING, 


HELD IN THE LECTURE-ROOM OF THE U. S. NATIONAL MUSEUM, 


May 12, 1882. 
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THE DOCTRINE OF DARWIN.* 


By THEODORE GILL. 


The chief for many years of the leaders in science knows no 
longer the world he erstwhile knew so well. CHARLES Darwin has 
closed a life illustrious in the annals of biology, scarce full of years 
but very full of honors. 

How fruitful was that life and how potent its influence on philoso- 
phy and on sociology the united voice of the civilized world pro- 
claims—how grievous the loss the lamentations of mankind testify. 
Less than a quarter of a century has elapsed since the publication 
of the ‘‘ Origin of Species by means of Natural Selection.’’ How 
great is the contrast between the beliefs and practice of naturalists 
before its appearance and those of their present successors! He 
would, indeed, have been a bold man who would have predicted 
that, in two decades after its appearance, the views therein promul- 
gated would be universally accepted and be taken as the recognized 
platform of biologists. But the incredible has actually happened ; 
all the students of nature, and in every land; zoologists and bot- 
anists, paleontologists and geologists—in America and Europe, 
at the confines of Asia, the extreme of Africa, and in distant Aus- 
tralia—all meet on common ground as evolutionists ; all recognize 
to a greater or less extent the operation of natural selection in the 
survival of the fittest. ‘Io appreciate the cause of the profound 
impression produced by the deceased naturalist’s greatest work, 
some reference to the antecedent and succeeding conditions is fit- 
ting. 

It had been, from time immemorial, a generally accepted idea 
that the living beings which people the globe had, in some mys- 


* Several of the paragraphs in this address were published in advance, with a 
few modifications, in “‘ The Critic,’ of New York, for May 6, 1882. 
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terious manner, been each ‘‘created’’ separately; but how, few 
ventured to express in words, for the mere attempt to do so con- 
jured up such strange fancies that the intelligent mind drew back in 
revolt and refused to consider them. Now, it is a recognized 
scientific creed that the animals and plants which have successively 
inhabited the earth, were the descendants, with modification, 
from previous inhabitants since the dawn of life. A glimmer of 
the truth had now and then occurred to contemplative students. 
Philosophers had ventured to think that living forms like ancient 
ones might have descended from them. ‘The investigators in 
various departments of biology had gradually deduced generaliza- 
tions which all tended in a similar direction. The taxologists, in 
their very nomenclature, compared the animal kingdom to a tree of 
which the principal types were ‘‘ branches’’ diverging from a com- 
mon trunk, while the minor groups were successive offshoots; and 
the idea of genetic relationship suggested by the various degrees of 
likeness was expressed in the names conferred on other groups— 
“‘ tribe,’’ ‘‘ family,’’ etc. The embryologists had recognized a co- 
incidence between the stages of development of the ‘‘superior’’ 
animals and the adults of animals inferior in the system. The 
paleontologists had discovered an approximate coincidence between 
the successive inhabitants of the earth and the successive stages in 
the development of the living animals of the same types. The 
series of facts thus obtained had even, to some extent, been co- 
ordinated. 

All these series of facts were such as would have been the result 
of the derivation of existing types from ‘previous ones. But the 
possibility that the seeming was the real did not commend itself to 
the consideration of naturalists. Instead thereof, it was assumed 
that the facts were ‘‘in accordance with a plan of the Creator; ’”’ 
that the Deity had conceived a few patterns, and that .by those he 
constructed the animals which successively appeared on the globe, 
to be in time swept off and replaced by others. If answer was 
made that such was a puerile conception of creation and that it lim- 


DARWIN MEMORIAL. 49 


ited the power of Deity, excessive anger was displayed, and its op- 
ponents called infidels and atheists. But even those who doubted 
whether the accepted views of creation were tenable, hesitated to 
take the alternative view. An efficient factor in variation remained 
to be discovered, and a full presentation of the data had yet to be 
made. 

It was in 1859 that the desiderata indicated were supplied in 
«‘The Origin of Species by means of Natural Selection.’ ‘* Varia- 
tion under Domestication’’ was compared and contrasted with 
«Variation under Nature.’’ The ‘‘ Struggle for Existence’’ which 
is the result of the progressive increase of living beings was con- 
sidered, and ‘‘ Natural Selection’’ was designated as the factor which 
determined the development and existence as ‘‘ species’’ of forms 
which had descended, with modifications, from countless antecedent 
generations. With the successive changes in temperature and other 
conditions ensuing in the ever-changing world, the* animals and 
plants which peopled it were compelled to keep pace by correspond- 
ing changes in structure, or to give place to others who could 
adapt themselves to the new conditions. 

So much were the views thus enunciated opposed to the current 
ideas that a brief period of astonished silence ensued, and men felt 
about before they could realize their full purport, or that such opin- 
ions were broached in sober earnest. ‘Then followed on every hand 
torrents of detraction and abuse. ‘The naturalists of the old school 
and the priests of revelation met on common ground, and loud and 
bitter was the denunciation. Numerous were the arguments against 
the new theory. . 

But why this great turmoil and uproar? Darwin was not the 
first to believe that species had been derived and not created. So 
had philosophers believed before; the grandfather of Darwin be- 
lieved and urged the belief; a great naturalist at the commencement 
ef the century—Lamarck—boldly and wisely formulated a theory of 
evolution ; the ‘‘ Vestiges of Creation ’’ took up the view, and gained 
marked attention in Britain. Even a clergyman of the English 
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Church, the Savilian professor in orthodox Oxford, the Rev. Baden 
Powell, in 1855, had considered the ‘‘ Philosophy of Creation’’ in 


”? 


a ‘*masterly manner,’’ and Darwin bore testimony that nothing can 
be more striking than the manner in which the enlightened priest 
showed that the introduction of new species is a regular phenom- 
enon in contradistinction to a miraculous process. Darwin was not 
the first even to conceive of the principle of natural selection. 
An American resident in England, Dr. W. C. Wells, as early as 
1813, had recognized the operation of the principle in the distri- 
bution of the human race. In 1831, Patrick Matthews also appre- 
ciated the principle of natural selection; so Darwin himself wit- 
nesses. 

It was not, then, the mere enunciation of the theory of evo- 
lution, nor of the principle of natural selection, that characterized 
the ‘‘ Origin of Species,’’ and drew the attention of mankind to it. 
It was the re@ognition of the incessant and universal operation of 
the factors, the masterly co-ordination of the facts of biology—zool- 
ogy, botany, anatomy, general morphology, physiology, embryology, 
paleontology—and geology, the marshalling in orderly array and 
concentration in one direction of all natural knowledge, the force of 
the logic, the clearness of the exposition, the judicial candor of the 
argument that arrested men’s attention, and provoked serious con- 
sideration of what before had been ignored as being beyond the 
domain or possibilities of investigation.. In the time of Lamarck 
the world was not ready for a consideration of the question. Lam- 
arck’s was the prophesy of intuitive genius—genius the greater in 
that the facts that had then been garnered were few. The “‘ Vestiges 
of Creation’’ was so replete with errors of fact and misconceptions 
as to attract more attention to the fault of its details that to the 
logic of its argument. The principle of natural selection had been 
applied to very special fields by Wells and Matthews ; mo evidence 
had been furnished of its wide extension, and it even occupied a 
subordinate position in the thoughts of those investigators. 

The author of the ‘‘ Origin of Species’’ was a different man from 
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his predecessors, and lived in a happier time. The facts had been 
accumulated and co-ordinated; men were ready to consider the 
reason why facts were such, and none was better fitted than Darwin 
—I should rather say none was so well fitted—to arrange and present 
the facts and to draw the deductions therefrom. Ever a close ob- 
server, practiced in many lands, student of all nature—especially 
skilled as a geologist, a botanist, and a zoologist—endowed with a 
severely judicial mind, honest above all, none like him had ever 
grappled with the mystery of creation. For more than twenty 
years he had pondered on the subject ; with impartial severity he 
had weighed the evidence. He was, perforce, led to the conclusion 
that all the living had been derived from past forms, with modifica- 
tions incident to individuality; the sums of the divergencies, small in 
themselves, became large in the aggregate, became enormous in time. 
The increasing beings, crowding upon each other, invading each 
other’s domains, struggled for the life into which they were born. 
Happy were those possessing some slight advantage—strength, 
swiftness, dexterity, or adaptability resulting from modification of 
structure—for they could procure place or food at the expense of 
their competitors, and the characters that gave them victory secured, 
likewise, the temporary ascendancy of their kind. How great is 
this variability our domesticated animals attest ; how ancient is our 
globe geology teaches; that the race is to the strong or the cunning 
observation of inferior nature assures. With known variability, 
time, and space, what could not result? Which, then, was the more 
probable that Nature—or, if you will, the Creator—had always 
operated under law, or that there had been constant interference ? 

Thus were the issues fairly joined. On the one hand, Creation 
was the rallying cry; on the other, Evolution and Darwin. But 
what meant the opposed terms? It is surely but reasonable to ask 
the question. The evolutionists conceded the reasonableness, and 
gladly accepted the ordeal. Could less be required of the creation- 
ists? In reverential mood would I submit the alternatives. If they 
repel, blame not me. I have long and fruitlessly searched for better, 
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Creation implies the actual fashioning of forms in full panoply, 
and with all the characteristics of their kind. But when it was 
asked how this had been effected the answer was vague and evasive. 
Did ‘‘ elemental atoms flash into living tissues?’’ Was there vacant 
space one moment and an elephant apparent the next? Or did 
a laborious God mould out of gathered earth a body to then endue 
with life? The questions are surely pertinent, for only by such 
means can we conceive of creation. But passionate disclaimers and 
angry denunciations greeted him who would frame such conceptions 
in exact language. Metaphysical jargon and rhetoric about divine 
purposes might sophisticate, but could not answer. 

Evolution denotes the derivation of living beings from preceding 
in endless succession. Variation in progeny, limited heredity, and 
time are its correlatives. These being conceded, the peopling of 
the globe with its life, past and present, is conceivable. 

What was the evidence to support the conflicting conceptions ? 

For creation it was urged that the universal consensus of mankind 
supported it; that divine revelation taught it; and that the diver- 
sities and specialization of organic forms forbade the idea of their 
derivation from a common parentage. 

The universal consensus of mankind maintained till the sixteenth 
century the doctrine that the earth was flat ; that the sun and other 
planets circled round the earth; and that the earth was the great 
centre of the universe. The universal consensus of mankind for 
thousands of years is not the universal concensus of the enlight- 
ened man, nor of the present century. 

The teachers of revelation have been often mistaken. Many are 
they who once were contemned and denounced because their utter- 
ances were not in accordance with the opinions of their day, who 
are now accepted as the champions of a purer religion. One of the 
wisest priests of England has said that ‘‘ with a certain class of 
religionists every invention and discovery is considered impious and 
unscriptural as long as it is new. Not only the discoveries of as- 


tronomy and geology, but steam, gas, electricity, political economy, 
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have all in their turn been denounced ; and not least, chloroform. 
Its use in parturition has been anathematized as an infraction of the 
penalty pronounced on Eve!’’* It is not I, but a great clergy- 
man, who expresses such sentiments. 

The objection that the differentation and specialization of organic 
beings gainsay their derivation from a common source is a most 
weighty one. In the infancy of our own knowledge it was unan- 
swerable, and the less we know of nature the more we are impressed 
with these diversities. It is not, however, simply a question of 
whether evolution is true; but which is the more probable of two 
alternatives—that all the phenomena which point in one direction 
and which could have occurred in natural sequence, have taken 
place in such sequence ; or that direct creative intervention has en- 
sued again and again, when the same ends could have been produced 
without such intervention. 

Nature was true to her disciple, and herself furnished the replies. 

It was contended that if evolution were true, the evidence should 
be forthcoming in the existence in previous geological epochs of 
forms of a generalized character intermediate between still earlier 
ones and later widely separated forms; and that of such there were 
very few. 

The graves of the distant past gave up their dead, and the ossu- 
aries of our own far West yielded most cogent testimony to the 
truth. Forms from the eocene and later beds, resurrected by the 
wand of the anatomist, rising in successive lines behind the wide 
gaps in the living files, proclaimed that all were of one blood, and 
showed the genealogy of the contemporaries of man. 

Many were the forms thus connected. Few are those that may 
be mentioned on this occasion. The horse-like animals, the rhi- 
noceroses, and tapirs are so unlike, that proof of their derivation 
from one source might be thought to be impossible. But as we go 
back into the ages we find equines with lateral digits and hooflets 


*Rey. Baden Powell’s Essay on the Spirit of the Inductive Philosophy, etc., 
P. 455. 
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" 
becoming larger and longer, teeth shorter and more generalized, 
skeletons less characteristic; rhinoceroses with cutting teeth, and 
more slender forms ; tapir-like animals without the peculiar tapirine 
teeth, with rhinocerotoid skulls, and with otherwise modified 
structure ; all these accompanied by innumerable other modifica- 
tions, till finally we are almost at a loss to tell whether it is a horse- 
like, a rhinocerotoid or.a tapiroid animal that is before us, and ¢hey 
become lost in earlier forms with special characters of their own. 
And as we go still further back we are confronted with still other 
forms that are connected by series projected backward from the 
ruminants and from the elephantids. We do, in fine, know the 
genealogy of our own contemporaries—imperfectly it is true, but 
still we know it. 

It was objected that animals were segregated by such very wide 
intervals that they must be isolated in different branches, and that 
there could be no community of structure between such branches ; 
they expressed fundamentally different plans of structure. 

One by one zoology, anatomy, and embryology supplied the links 
between the old branches; the branches were at length completely 
uprooted, and it has even become a matter of simple convention 
what should be considered major groups. Plans of structure can no 
longer be claimed to be peculiar to different types. 

That branch of which man is the primate—the vertebrates—was 
supposed to be perfectly unassailable and isolated ; but zoology and 
anatomy have revealed to us amphioxus, and embryology the earlier 
stages of the tunicates. The evidence is now conclusive that these 
forms which once appeared to be among the most distant are now 
the most closely related. The affinities of the tunicates with inver- 
tebrates are evident, and thus we may look far back to that time 
when vertebrates did not exist, but when the common ancestors, from 
which they and the related invertebrates should divergeysheld sway. 

It was even pretended that the evidence was insufficient to show 
that variation was possible or could be propagated. 

From every hand testimony was forthcoming. ‘The breeder could 
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point to every domesticated animal—the horticulturist and pomolo- 
gist to allcultivated plants—the systematist and zodgeographer to 
the limits of species which varied with knowledge of their distri- 
bution—the palzontologist to the gradation between the extinct 
forms and widely separated living species, as well as to that between 
forms which lived in successive earlier epochs. 

It was urged that the Darwinian theory was opposed to revelation, 
and subversive of Christianity. 

As students of nature and seekers after truth alone—so far as 
nature is concerned—we only ask whether the views of Darwin are 
true or not. But now, from many a pulpit, and from the most en- 
lightened of the clergy, we hear the claim that evolution is in per- 
fect accordance with revelation, and is a witness to the power, pres- 
cience, and goodness of God. 

It was contended that acceptance of the teachings of Darwin 
would have a pernicious tendency, and entail riot, lawlessness, and 
crime in the world. 

A long life of singular purity and blamelessness in the person of 
Darwin was an answer. An unsullied heritage from an ancestor 
entertaining like views has been transmitted to heirs of his body 
without flaw. Sons of the great philosopher continue the studies 
of their great sire, and worthily wear the heavy mantle left to them. 

One after another the scientific opponents of evolution became 
convinced of its verity, or died out. The naturalists of a new 
generation with one accord accepted ‘‘ Darwinism’? as a starting 
point for their more profound studies. The methods and aims of 
biology became changed. Biology became exalted from empiricism 
into a science. Long before ‘‘ The Origin of Species’’ had even 
*“come of age,’’ acceptance of its teachings had become an essential 
of scientific creed, and Darwin was acknowledged to have effected 
a greater revolution in science than any Englishman since the time 
of Newton. Most meet was it then that he should rest by the side 
of his great predecessor whose rival he will ever be in fame. 
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BIOGRAPHICAL SKETCH. 
By WILLIAM H. DALL. 


Charles Robert Darwin, son of Dr. Robert Waring Darwin, F.R.S., 
and Emma Wedgewood, grandson of Dr. Erasmus Darwin and 
Josiah Wedgewood, was born at Shrewsbury, England, February 
12th, 1809. He died of disease of the heart at his residence, 
Downe Court, Beckenham, Kent, at 4 P. M., April 19, 1882, and 
consequently had attained the age of 73 years, 2 months, and 7 
days. At Shrewsbury his childhood was passed and his education 
was obtained at the. once famous Shrewsbury Grammar School, 
presided over by the Rev. Dr. Samuel Butler, afterward Bishop of 
Litchfield and Coventry. 

At the age of sixteen he entered the University of Edinburgh 
(1825) where he remained two years. Even at this early period he 
had become a student of natural history, and read his first scientific 
paper before the Plinian Society. It was ‘‘On the Movement of 
the Ova of Flustra,’’ one of the incrusting marine corallines. 

In 1827 he entered Christ’s College, Cambridge, where he grad- 
uated as a Bachelor of Arts four years later. Here he fell under the 
influence of the teachings of Prof. John Stevens Henslow, an excel- 
lent botanist, whose instruction doubtless did much to determine 
the field of study subsequently occupied by his pupil. 

In 1831 Captain Fitzroy, R. N., offered to share his cabin with any 
competent naturalist who would accompany him on his prospecting 
voyage to South America in H. M. S. Beagle, detailed for surveys in 
that region. Mr. Darwin, then only twenty-two years of age, offered 
his services with the stipulation that he should control the collections 
made, and was accepted.. The Beagle sailed November 27, 1831, 
from Plymouth, and returned to England on the 2d of October, 1836. 
During a large part of the voyage Mr. Darwin suffered greatly from 
sea-sickness, or some difficulty which simulated it, and which, in some 


form, returned at intervals throughout his whole life, as sudden fits of 
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illness which prostrated him for days together, and which were fol- 
lowed by long periods of wakeful convalescence. Under the cir- 
cumstances, the amount of keen and patient observation, the vast 
accumulation of facts, and the extensive collections obtained by 
Mr. Darwin during his voyage, appear more marvelous than ever. 

After his return his health was much shattered, and his studies 
more or less interrupted for some years. He took his Master’s de- 
gree in course, and shortly after his return was elected a Fellow of 
the Royal Society, (of which his father and grandfather were pre- 
viously Fellows,) and of the Geological Society, of which last he 
was made secretary. 

In 1839 he published his epoch-making work ‘A Journal of 
Researches into the Geology and Natural History of the Various 
Countries visited by H. M. S. Beagle;’’ the first of that long 
series of investigations to which his life was devoted, and the pub- 
lication of which revolutionized the study of biology, and gave to 
Darwin a position as a naturalist unparalleled in the history of 
science. 

In the same year, 1839, Mr. Darwin married his cousin, Emma 
Wedgewood, and retired to the secluded and beautiful district of 
Kent where, in his country-house of Downe Court, near Orpington, 
more than forty years of his life were spent. The district is purely 
agricultural, a plateau of chalk, some 4oo feet above the sea, in- 
terrupted by the wavy hollows characteristic of the English chalk 
country, with beech woods here and there on the slopes. His 
dwelling is one of the old square-built, red-brick mansions of the 
last century, to which has been added in more recent times a gable- 
fronted wing, with another square-built wing and pillared portico 
on the corresponding side. Shut in and almost hidden from the 
roadway by a high wall and belt of trees it offers ideal seclusion 
for a quiet student. On the southern side the walled garden opens 
into a secluded meadow bounded by a tract of underwood through 
which there is a lovely view of the narrow valley which descends 
toward Westerham. 
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Here, and in the by-paths of adjacent woods and meadows, Mr. 
Darwin was accustomed to take daily exercise with a characteristic 
regularity. . Up to ten or twelve years ago, his tall figure, mounted 
on a favorite old black horse, was a familiar object in the country 
lanes. This animal fell and died suddenly one day, after which it 
was noted that Mr. Darwin rode no more. His invariable hours for 
walking, in these later years, were seven in the morning, noon, and 
four o’clock in the afternoon, usually accompanied by one or more 
of his sons; one of whom, Mr. Francis Darwin, has long been es- 
tablished as a surgeon in the hamlet of Downe. His habits were ex- 
tremely regular. He rose at six, took a cold plunge bath (which 
was repeated in the evening), breakfasted alone, and after his first 
morning walk was usually in his library by 8A. M. At nine he 
would spend a little time in the dining-room opening his mail, and 
in the evening would linger an hour or two in the society of his 
family, or that of some of his scientific friends who occasionally 
visited him; but the greater part of his time was spent in his library, 
his garden, and the adjacent grounds. A few friends, among whom 
were Sir John Lubbock and Dr. Farr, near residents, were often 
with him, and with such he was social, frank and ever ready to en- 
joy a joke or frolic ; with all men he was unpretentious, kind, and 
devoid of any artificiality of manner ; but his life was essentially a 
secluded one, as may be judged from the fact that the news of his 
death did not reach London until noon of the following day. 

Nevertheless, his life was far from solitary, for his family formed 
quite a colony in itself until the children reached maturity. Two 
children, a boy and girl, were lost in infancy, one dying in 1842 
and the other in 1858, and are buried in the village churchyard of 
Downe, near by some of the Wedgewoods. 

In the family who lived Mr. Darwin was fortunate. His eldest 
son, William, is a banker at Southampton; the second, George, 
took high honors af Cambridge, and is now a Fellow of Trinity Col- 
lege and a distinguished mathematician ; the third, Frank, having 
inherited his father’s delicate constitution, acted as his secretary ; 
the fourth, Leonard, an officer of artillery, has distinguished himself 
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in the direction of astronomy ; the fifth, Horace, is an excellent 
mathematician. One married and one unmarried daughter com- 
plete a family whose constant care has always been to relieve its head 
from any trouble and anxiety. 

Mr. Darwin has always been in easy circumstances, financially, so 
that he could use his time as he chose, without care. When young 
he pursued field-sports, with the combined interest of the hunter and 
the naturalist ; in later years he found his chief relaxation in read- 
ing popular novels. Huis work was taken up with great method, and 
he never wrote for more than two hours at a time. 

In 1853 he received the gold medal of the Royal Society for his 

various works; in 1859 that known as the Wollaston medal from 
the Geological Society ; in 1871 he received the Prussian Order of 
Knighthood ‘For Merit,’’ and was elected a corresponding member 
of the Austrian Academy of Sciences; and in 1878, foreign asso- 
ciate of the French Academy. He received honorary degrees from 
Leyden and Cambridge, and other scientific honors almost without 
number. 
- His death was unexpected. He had been slightly unwell for 
several weeks, and the weakness of the heart’s action was such that 
he was not permitted to ascend the stairs, but in the main, he was 
still able to pursue his ordinary routine. On Tuesday morning Sir 
John Lubbock found him apparently about as usual. That he was 
seriously ill, was first known in the village Wednesday afternoon by 
the arrival of his groom on horseback, horse and man reeking with 
foam, having galloped for ice six miles and back from the nearest 
point where it could be procured ;_ but in vain, the relief arrived too 
late, Charles Darwin had already passed away, surrounded by his 
family, including several of his sons, Mrs. Darwin, and a married 
daughter. On the 26th his mortal remains were laid in Westmin- 
ster Abbey, near by the ashes of Isaac Newton, and were followed 
to the tomb, not only by dignitaries of Church and State, but by 
the universal reverence of the scientific world.* 


*It is hardly necssary to state that this sketch is a compilation from all the 
different sources which happened to be available at the time. 
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DARWIN’S CONTRIBUTIONS TO PHILOSOPHY. 
By Joun W. Powe Lt. 


Many are the definitions of philosophy. If we wish not to define 
what is “rue philosophy, but simply to define the term in all its 
uses when referring to all times and all men, this definition will do: 
Philosophy is the explanation of the phenomena of the universe. 

Now, the phenomena of the universe are embraced in many vast 
categories. 

First, we have the constitution of the heavenly bodies, and their 
real and apparent motions to be explained. What are they, and 
how came they to be what they are? 

Then we have the earth itself; its forms, its lands and seas, its 
mountains and valleys, its rivers and lakes, the winds which blow 
about it, the storms which fall upon it, the lightnings that flash 
athwart the sky, the thunders that roll among the clouds. What 
are all these things, and whence came they, and why are they? 
Again, in the constitution of the earth we find rocks with their 
minerals, and geologic formations with their fossils. What are 
rocks and minerals, formations and fossils, and whence came they? 

Look at the innumerable forms of plants covering the earth with 
verdure—the whole vegetable kingdom on the land and on the sea; 
forests, mosses, and confervee. Who shall explain the meaning of 
the phenomena of the vegetable kingdom? 

The oceans teem with animal life ; reptiles crawl over all the land ; 
the hills and the valleys, the mountains and the plains, are all in- 
habited by beasts; and the air itself is populated. Who shall tell 
us of all the living things, and then explain life itself? 

Turn to the contemplation of man, organized into tribes and 
nations; man possessed of innumerable languages; mafi engaged in 
arts and industries; man endowed with reason and will; man in 
search of moral principles to guide his conduct. Whence came this 


man, and whither does he go? 
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Among all tribes and nations of the globe, and in all times, men 
have sought to discover the whence, the how, and the why, of all 
things—the phenomena of the universe. 

The explanation of the universe is philosophy. 

The philosophies of the world may be classified as— 


I. Mythologic. 
II. Metaphysic. 
III. Scientific. 


Mythology and science constitute the two grand systems of 
philosophy, but between them stands metaphysic philosophy as a 
stepping-stone from the former to the latter. 

In the lower stages of society philosophy is purely mythologic. 
All savage and barbaric peoples explain the phenomena of the uni- 
verse by a system of myths. A mythology is always a growth, and 
among every people there grows up by the employment of diverse 
and superficial analogies—curious suggestions—a body of mythic 
explanations which constitute its philosophy. 

Among the Wintuns of California the world is three-storied. 
There is a world—a great chamber—above, and there is this world, 
and a world below. ‘The waters fall from the world above because 
the sky, the floor of that upper world, leaks; and the waters come 
from the world below through the springs that issue from the flanks 
of the dead volcanoes of that land; so the waters from above and 
the waters from below meet and flow down the great Sacramento to 
the sea, where again they divide; the waters from above taking their 
way to their upper home, and the waters from below taking their 
way to the lower world. 

The mountains were formed by the great mole-god, who crawled 
under the land and upheaved the mountain ranges that stand on 
either side of the Sacramento Valley. And so they explain all of 
the phenomena of the universe, with which they are acquainted, 
in a system of myths which constitutes the philosophy of the Win- 
tuns. 
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Now such a system of philosophy, a mythology, is found in every 
savage and barbaric tribe of the world. 

But there came a time in the history of mankind when some of 
the peoples changed their philosophy—their explanation of the 
phenomena of the universe—by changing their methods of reason- 


ing. 


ORIGIN OF METAPHYSIC PHILOSOPHY. 


From three to two thousand years ago Europe, Asia, and Africa 
established a commerce in ideas—an exchange in philosophies— 
carried on by the navigation of the Mediterranean. During that 
and some previous time there were built on the shores of this sea 
many cities. Through the building of these cities, and through 
the industries and arts which sprang up therewith, society was re- 
organized, and placed upon a new basis—tribal society developed 
into national society—barbarism into civilization. 

The peoples of these cities spoke diverse languages, and enter- 
tained diverse mythologic philosophies. ‘Through the intercourse 
which sprang up between them each learned of the philosophy of 
the other, and the scholars of that day attempted to discover in all 
of these diverse mythologies a common body of truth upon the 
theory then widely accepted, that they had all sprung from a com- 
mon source—a primitive philosophy itself the truth—and that all 
the philosophies then existing were degenerations therefrom. This 
line of investigation led to a curious result. 

All of the mythologies of the cities of the Mediterranean were 
found to be baseless—each a fabric of poetic but superficial analo- 
gies. In the mental activity of that time many new philosophies 
were proposed, diverse and contradictory, and the wisest philoso- 
phers said, ‘‘ How shall we know the truth?’’ And they endeay- 
ored to discover some criterion by which truth should be known. 
This resulted in the development of formal logic as a testing ma- 
chine into which opinions were put for the purpose of sifting truth 


from error. 
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Now the machine called logic, the tool of the metaphysician, is 
curiously constructed. Its chief hypothesis is that man was primi- 
tively endowed with fundamental principles as a basis of reason- 
ing, and that these principles can be formulated. These fundamen- 
tal principles are supposed to be universal, and to be everywhere 
accepted by mankind as self-evident propositions of the highest 
order, and of the broadest generalization. These fundamental 
propositions were called major propositions. The machine, in for- 
mal logic, was a verbal juxtaposition of propositions with the major 
propositions at the head, followed by the minor propositions, and 
from this truth was supposed to flow. 

This formal logic of the Aristotelian epoch has lived from that 
period to the period of science. Logic is the instrument of meta- 
physics, and metaphysic philosophy, in its multifarious forms, is the 
product of logic. But during all that time—z,ooo years—no truth 
has been discovered, no error has been detected by the use of the 
logical machine. Its fundamental assumption is false. 

It has been discovered that man is not endowed with a body of 
major propositions. It is found that in the course of the evolution 
of mind minor propositions are discovered first, and major prop- 
os:tions are reached only by the combination of minor propositions ; 
that always in the search for truth the minor proposition comes 
first, and that no major proposition can ever be accepted until the 
minor propositions included therein have been demonstrated. 

The error in the metaphysic philosophy was the assumption that 
the great truths were already known by mankind, and that by the 
proper use of the logical machine all minor truths could be discov- 
ered, and all errors eliminated from philosophy. As metaphysic 
methods of reasoning were wrong, metaphysic philosophies were 
false; the body of metaphysic philosophy is a phantasmagoria. 


THE ORIGIN OF SCIENTIFIC PHILOSOPHY. 


While metaphysic philosophers have been playing with their 
logical kaleidoscopes, another body of philosophers have been at 
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work gathering the materials for the philosophy of seenen Then 
method is to collect facts and to discover their relations, and they 
accept no conclusions that are not reached by this method. All 
other conclusions they hold as undetermined or indeterminate. 

And now must be given a definition of science. Science is tue 
discernment, discrimination, and classification of facts, and the dis- 
covery of their relations of sequence. ‘This is a simple statement, 
but for its full comprehension a little illustration may be necessary. 

A savage hears the voice of his fellow-man, he hears the voice of 
the beast, and of the bird; he also hears the noise of the thunder, 
and he supposes that the noise isa voice. In these cases he discerns 
noises, but he does not discriminate one noise from the other, and 
supposes them all to be voices, and that the noise of the thunder is 
the voice of the Thunder Bird. To understand facts we must not 
only discern, but discriminate. 

The next step in the progress of science is classification. Having 
discerned and discriminated facts, they must be classified—all those 
of like nature thrown together. All noises made by living beings 
for conveying intelligence may be grouped into one class and called 
voices; all noises made by explosions grouped in another class; and 
sO, as we go on discerning, discriminating, and classifying, we col- 
lect the materials of philosophy. 

But this is not all of philosophy. Facts have genetic relations. 
If one thing is done something else will follow, and the highest 
function of scientific philosophy is to discover the order of succes- 
sion of phenomena—how phenomena follow phenomena in endless 
procession, how every fact has had its antecedent fact, and every fact 
must have its consequent fact. This part of science is called evolu- 
tion, and by this expression scientific men mean to be understood 
that phenomena go on in endless consequences, and that every act 
has been preceded by some other act, and that every act will be 
followed by some other act ; that the causes of all of the phenomena 
of the universe that we wish to explain in a system of philosophy 
run back into the infinite past; that the consequences of all of the 
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phenomena which we may now observe in the universe will run on 
into the infinite future. This is evolution. 

The statement now given of the three great systems of philosophy 
is perhaps sufficient for our purposes this evening, and it remains 
for us to point out the part contributed to scientific philosophy by 
Darwin, whom we mourn to-night. 

When Darwin rose as a light in the scientific world, scientific 
philosophers had already discovered that the philosophic method of 
research should include the discernment, discrimination, and classi- 
fication of facts. At that time the scientific men of the world were 
engaged chiefly in the collection and arrangement of facts. To 
some extent they were engaged in discovering their relations of 
sequence. Important and interesting sequences had been discov- 
ered in the vast realm of astronomy; other interesting sequences of 
facts had been discovered in the realm of geology; some interesting 
sequences of facts had been discovered in the realm of human 
history. In the realm of biology, in plant and animal life, the order 
of succession of facts, the method of evolution, had not been dis- 
covered; yet many men were thinking on this subject, many men 
searching for the method and course of biologic evolution. The 
facts relating thereto were partly known, and the course and laws 
of biologic evolution were dimly discerned. 

It remained for Darwin to demonstrate the laws of biologic evo- 
lution, and the course of the progress of life upon the globe. This 
he has done ina manner so masterly that there lives not in the 
world a working biologist, a scientific man engaged in this field of 
research, who has not directly or indirectly accepted his great con- 
clusions, and the larger body of biologists have accepted them 
directly. 

Let us now go back to the statement that prior to the time of 
Darwin, scientific men engaged in researches relating to vegetal 
and animal life were occupied chiefly in the discernment, discrim- 
ination, and classification of facts. 

Botanists and zodlogists were engaged in describing species, and 
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. 
classifying species, and this did not always enlist the highest talent: 
and naturalists had become wearied with discussions over minute 
differences and obscure resemblances, the origin and meaning of 
which were not understood. 

The discovery, largely made by Darwin, of the laws of succes- 
sion, or genesis, gave to this department of scientific research a 
wonderful impetus, and since that day thousands of men have 
sprung up throughout the civilized world to take part in biologic 
research. 

In this field the greatest talent of the latest time is absorbed. 
The philosophy of biology satisfies the reason. In the universe of 
life, system is discovered, and biologists see visions of the origin of 
living beings and dream dreams of the destiny of living beings. 

Had philosophers discovered that the generations of living beings 
were degenerating they would have discovered despair. Had they 
discovered that life moves by steps of generations in endless circles— 
that what has been is, and what is shall be, and there is no progress, 
the gift of science to man would have been worthless. 

The revelation of science is this: Every generation in life is a 
step in progress to a higher and fuller life; science has discovered 
hope. 

Darwin demonstrated what others vaguely believed or dimly saw: 
The course and methods of biologic evolution. Darwin gave hope 
to philosophy. 

The universe of phenomena may be classed in three great cate- 
gories. 

I. Physical. 
II. Biologic. 
III. Anthropologic. 

Physical phenomena may be thrown into three categories: 
1. Molar or mechanical physics; 2. Stellar or astronomical physics; 
3. Molecular physics. 

Biologic phenomena may be classed as: 1. Vegetal; 2. Animal. 

Anthropologic phenomena may be classed as: r. Sociologic; 
2. Philologic; 3. Philosophic; 4. Psychologic. 


7 


DARWIN MEMORIAL. 67 


To the discovery of the methods and course of physical evolution, 
#. e., the order of succession in physical phenomena, many great 
men have contributed. Among these, Newton stands pre-eminent. 

The discovery of biologic evolution, z. ¢., the succession of phe- 
nomena in vegetal and animal life, is in like manner due to the 
researches of many men, but among these Darwin stands pye- 
eminent. By his discoveries the discoveries of all other biologists 
have been correlated and woven into systematic philosophy. The 
methods and course of anthropologic evolution have yet to be 
systematized. Important discoveries have been made, but this por- 


tion of philosophy is yet inchoate. 


WORKING HYPOTHESES. 


But Darwin’s investigations have not ended research or com- 
pleted philosophy. He brought scientific men to the gfrontiers of 
truth, and showed them a path across the border. Yet more than 
this he did. He pointed out one of the fundamental methods of 
research. Before his time philosophers talked about deductive 
methods and inductive methods. Darwin has taught us that both 
are fruitless. 

Deductive methods are the logical or metaphysical methods which 
have been already described, by which men arrived at conclusions 
from general principles supposed to be innate in the human mind. 
The vanity of these methods has already been characterized. 

Inductive methods have found their best expression in the Ba- 
conian philosophy. By inductive methods men are to collect facts, 
unbiased by opinions, or preconceived theories. They are to gather 
the facts, put them together, arrange and combine them to find 
higher and still higher generalizations. 

But there are facts and facts—facts with value, and facts without 
value. The indiscriminate gathering of facts leads to no important 
discoveries. Men might devote themselves to counting the leaves 
on the trees, the blades of grass in the meadows, the grains of sand 
on the sea shore ;—they might weigh each one, and measure each 
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one, and go on collecting such facts until libraries were filled, and 


the minds of men buried under their weight, and no addition 
would be made to philosophy thereby. There must be some method 
of selecting, some method of determining what facts are valuable, 
and what facts are trivial. The fool col/ects facts; the wise man 
selects them. 

Amid the multiplicity of facts in the universe, how does the wise 
man choose for his use? The true scientific man walks not at random 
through the world making notes of what he sees; he chooses some 
narrow field of investigation. Within this field he reviews what 
is already known and becomes conversant with the conclusions al- 
ready reached. He then seeks to discern more facts in this field, 
and to make more careful discriminations therein, and then to make 
more homologic classifications ; and, finally, more thoroughly to dis- 
cover the cgmplexity of sequences. 

If he attain to success in doing all this his investigations are al- 
ways suggested by some hypothesis—some supposition of what he 
may discover. He may find that his hypothesis is wrong, and 
discover something else; but without an hypothesis he discovers 
nothing. A scientific man taking up a subject reviews the facts 
that are known, and imagines that they lead to conclusions that 
have not yet been reached by others. His imagination may lead 
him quite astray, yet he follows it, and says ‘‘ Now if this be true, 
then there must be certain yet undiscovered facts,’’ and he seeks 
for them. He may find that which he seeks, or he may find some- 
thing quite other. If he be an honest thinker, a true philosopher, 
it matters not to him. He substantiates his hypothesis or con- 
structs a new one. If such hypothesis leads to many new discoy- 
eries scientific men accept it, and call it a working hypothesis, and 
if it still leads on to discovery scientific men call it a theory; and 
so working hypotheses are developed into theories,"and these 
theories become the fundamental principles, the major propositions 
of science, the widest generalizations of philosophy. 

Sometimes the inductive method—the Baconian method—is said 
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to have been modified or improved by the addition of the method 
by working hypotheses, and then modern scientific methods are 
said to be inductive. With this understanding, it may be said that 
the deductive methods of metaphysics have been supplanted by the 
inductive methods of science. It would, perhaps, be better to say 
that deductive and inductive methods have been superseded by the 
method of working hypotheses. 

Working hypotheses are the instruments with which scientific 
men select facts. By them, reason and imagination are conjoined, 
and all the powers of the mind employed in research. 

Darwin, more than any other man, has taught the use of working 
hypotheses. Newton and Darwin are the two great lights of 
science—the Gemini in the heavens of philosophy; stars whose 
glory is the brightest of all. 

There be good folk in the world who love mythologic and meta- 
physic philosophy—one or both. In the ears of such the praise 
of Darwin is not sweet music. Let me beg of such who may be 
here to consider that we come to-night to praise our dead, and to 
tell of our love for the man who gave us hope. You and I cannot 
contend over an open grave, and in my soul I find no cause for 
angry contention elsewhere. Every man’s opinions are honest 
opinions—his opinions are the children of his own reasoning, and 
he loves his offspring. 

When I stand before the sacred fire in an Indian village and 
listen to the red man’s philosophy, no anger stirs my blood. I 
love him as one of my kind. He has a philosophy not unlike that 
of my forefathers, though widely separated from my own, and I love 
him as one near akin. | 

Among civilized men I find no one who has not a philosophy in 
part common with my own; and of those smaller portions of our 
philosophies which are not alike I see no cause why anger should 
be kindled between us thereby. They and I are bound together by 
the same cord of honesty in opinion. 


In Darwin’s writings I find no word of reproach. Denunciation 
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and ridicule, greater than any other man has endured, never kindled 
a spark of hatred in his breast. Wrapped in the mantle of his phi- 
losophy he received no wounds, but lived with and loved mankind. 

Let us not gird science to our loins as the warrior buckles on his 
sword. Let us raise science aloft as the olive branch of peace and 


the emblem of hope. 


DARWIN’S WORK IN ENTOMOLOGY. 
By CHARLES V. RILEY. 


Charles Robert Darwin was one of the original members of the 
London Entomological Society, of whom only six are yet living. 
He always took the keenest interest in the science of entomology, 
and drew largely from insects for illustrations in support of the 
theory with which his name will forever be associated. Indeed, I 
have the authority of my late associate editor of the American En- 
tomologist, Benjamin Dann Walsh, who was a classmate of Darwin’s, 
at Cambridge, that the latter’s love of natural history was chiefly 
manifested, while there, in a fine collection of insects; so that, as 
has been the case with so many noted naturalists, Darwin probably 
acquired from the study of insects that love of nature, which, first 
forever afterward, inspired him in his endeavors to win her secrets 
andi nterpret aright her ways! 

Though he has left no descriptive or systematic work of an ento- 
mological character, yet his writings abound in important facts and 
observations anent insects, and no branch of natural science has 
more fully felt the beneficial impulse and stimulus of his labors than 
entomology. Indeed, the varying conditions of life in the same 
individual or species; the remarkable metamorphoses; the rapid 
development; the phenomena of dimorphism and heteromorphism ; 
of phytophagic and sexual variation; the ready adaptation to 
changed conditions, and consequent rapid modification; the great 
prolificacy and immense number of individuals; the three distinct- 


DARWIN MEMORIAL. 71 


ive states of larva, pupa, and imago, susceptible to modification, as 
well as other characteristics in insects—render them particularly 
attractive and useful to the evolutionist, and the changed aspect 
which natural history in general has assumed since the publication 


”” is perhaps more marked in entomology 


of the ‘‘ Origin of Species 
than in any other branch, for its author helped to replace ridicule by 
reason. During his voyage on the ‘‘ Beagle’’ he collected a very 
large number of interesting species, especially in Coleoptera, and 
they formed the basis of many memoirs by Walker, Newman, and 
White, and particularly by G. R. Waterhouse, who named Odontoscelis 
Darwinii after him. These memoirs were published either in the 
Annals and Magazine of Natural History, and-in the Transactions 
of the London Entomological Society, or in various entomological 
periodicals, and I append a list, which, in this connection, it is not 
necessary to read. 

Scattered through his memorable works, a ‘‘ Journal of Researches 
into the Natural History and Geology of the countries visited dur- 
ing the voyage of H. M.S. Beagle round the world,”’ (which is best 
known by the publisher’s title, ‘‘ A Naturalist’s Voyage Round the 
World,’’) and ‘‘ The Origin of Species by means of Natural Selec- 
tion,’’ are many interesting entomological facts, and in almost 
every instance they are illumined by his masterly genius and his 
keen, penetrating mind. These are so numerous, so varied, and 
withal so widely dispersed, that I can only make reference, at this 
time, to a few of the most important and striking of them. 

He pointed out the great preponderance of phytophagous over 
predaceous species in the tropics as exemplifying the relation of the 
insect and plant worlds, both of which attain their maximum in 
those zones. Carabidz are few; Scavengers and Brachelytra very 
common; Rhyncophora and Chrysomelide astonishingly numerous. 
(Journal of Researches, etc., p. 34.) 

He showed by minute observations that the insect faunas of 
Tierra del Fuego, separated from Patagonia only by the Straits of 


Magellan, have nothing in common, and he discussed the influence 
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of primary barriers on the distribution of species, as shown in the 
marked divergence of the faunas on the eastern and western slopes 
of the Cordillera. ‘*‘We ought not,’’ he remarks, ‘‘to expect any 
closer similarity between the organic beings on the opposite sides 
of great mountain ranges than on the opposite shores of the ocean, 
except for species which have been able to cross the barrier, whether 
of rock or salt water.’’ (Jdid, pp. 326-7.) 

I believe he was the first to draw attention to the paucity of in- 
sects on islands, and to establish the principle that the smaller the 
area, the less favorable it is for the development of insect life. 
(Zoid, p. 391-) 

It is a fact of observation that islands predispose to the apterous 
condition among insects, a fact that is especially noticeable in 
Kerguelen’s Land, as observed by Dr. Hooker, and particularly by 
our fellow member, Dr. Kidder. Darwin (Origin of Species, etc., 
Pp. 109,) first suggested the most plausible reason, viz: that the in- 
discriminate use of wings might prove injurious to an insular 
species by tempting it out to sea and to destruction, so that the loss 
of the power of flight is a positive advantage to the species. The 
argument against this explanation, viz: that insular species should 
be gifted with strong powers of flight to fortify themselves against 
being blown to sea in heavy gales, has little force, because either 
requirement may be fulfilled; and, in reality, where flight is abso- 
lutely necessary, as in the majority of Lepidoptera, and flower- 
frequenting Coleoptera, the wing capacity, in insular species, is 
actually increased, or correlated with a diminution of bulk; 
whereas, in those less dependent on aérial progression, natural se- 
lection would decrease wing-power, and there would be just such 
a correlated increase of bulk as is generally the case. 

The principle he laid down, that the accidental introduction of 
organic beings amongst others to whose interest they are hostile, 
may be a powerful means of keeping the latter in check, and of 
finally destroying them, finds vivid exemplification in insects, as I 


have shown in discussing those imported into this country.* 


* Second Annual Rep. on the Insects of Missouri, 1879, pp. 8-13. 
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He gave reasons for the belief (now generally accepted) that the 
usual gaudy coloring of intertropical insects is not related either to 
the heat or light of those zones, but rather to the conditions of ex- 
istence being generally favorable to life.—(Journal of Researches, 
etc., p. 381.) He has written on the Phosphorescence of Fire-flies, 
and on the habits of the larva of one of them—Zamphyris occidentalis. 
—(Jbid, pp. 29-30.) He discussed the food-habits of stercovorous 
beetles, with reference to the origination of a new habit and the 
power of adaptation to new conditions.—(/dzd, p. 490, note.) 

At Port St. Julian, Patagonia, he found a species of Tabanus 
extremely common, and remarks: ‘‘We here have the puzzle that 
so frequently occurs in the case of mosquitoes—on the blood of 
what do these insects commonly feed? The guanaco is nearly the 
only warm-blooded quadruped, and is found in quite inconsiderable 
numbers compared with the multitude of flies.’” He has discussed 
the question of hibernation of insects, and shown that it is governed 
by the usual climate of a district, and not by absolute temperature. 
(bid, 98-9.) He gave the first true explanation of the springing 
power of the Elateridze when laid on their backs, showing how 
much depended on the elasticity of the sternal spine. (Jdcd, p. 31.) 
He was the first, I believe, to record the exceptional powers of run- 
ning and of making sound, in a butterfly, viz., Ageronia feronia of 
Brazil. 

In his most famous work he lays stress particularly on the follow- 
ing facts and generalizations, for which he draws from insects: the 
individual differences in important characters; the remarkable 
manner in which individuals of the same brood often differ, dimor- 
phism and trimorphism being only the extreme exaggeration of 
this fact; the difficulty of distinguishing between species and varie- 
ties; that geographical races are local forms completely fixed and 
isolated ; that representative species are better distinguished from 
each other than local forms and sub-species; that the species of 
large genera vary more frequently than those of small genera, and 
that specific differences in the former are often exceedingly small ; 
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that fecundity does not determine the rate of increase; that the 
struggle for life is most severe between species of the same genus; 
that secondary sexual characters are generally displayed in the same 
parts of the organization in which the species of the same genus 
differ from each other; that distinct species present analogous varia- 
tions; that similar structures are often independently developed ; 
the varying importance for classification of the same important or- 
gan in the same group of beings; that analogical or adaptive re- 
semblances are misleading for classification; that the great fre- 
quency of mimicry among insects is associated with their small 
size and general defencelessness, as no species furnished with a 
sting, or other defensive property, is known to mimic other species; 
the importance of relative position or connection in homologous 
parts; the remarkable changes of structure effected during devel- 
opment; that adaptation to the conditions of life in the insect 
larva is just as perfect and beautiful as in the adult animal, and 
that, consequently, larvee of different orders are often similar, and 
larvee belonging to the same order often very dissimilar; that larval 
and pupal stages are acquired through adaptation, and not through 
inheritance ; that rudimentary organs plainly declare their origin 
and meaning. 

Finally he brought together a large body of interesting facts 
in entomology, bearing on the development and _ perpetuation 
of mimicry, and of secondary sexual characters—all more or less 
explicable by, and furnishing convincing argument for, the gen- 
eral theory of natural selection; while he freely acknowledged 
that he found among insects facts that seemed to be most fatal to 
the theory. This is especially the case in social insects where the 
colony contains neuters and sterile females which often differ widely 
in instinct and in structure from the sexual forms, ard yet can- 
not propagate their kind. ‘This is not the place tosenter into a 
discussion of the subject, and I will simply remark that there are 
reasons for the belief that, in his candor, he has been led to exag- 


gerate the difficulties in this case. 
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But Darwin’s chief investigation into insect life were in its rela- 
tions to plant life, and his work ‘‘On the Various Contrivances by 
which British and Foreign Orchids are Fertilized by Insects, and 


? 


on the good effect of crossing,’’ as also that on ‘‘ Insectivorous 
Plants,’’? are monuments of skill, industry, and lucid exposition. 

Entomologists had often noticed the pollen masses of orchids 
attached to the proboscis of various moths, and in commenting 
upon the fact had pronounced it ‘‘curious.’’ Darwin in this, as 
in so many other cases, gave meaning to the curious, and brought 
light out of darkness. 

Before his time we find frequent reference to the injury caused 
to plants by insects, and Sprengel, Gaertner, Herbert, and others 
had shown that insects were, also, in many cases, beneficial and 
even necessary to plants, the color, form, odor, secretions, and 
general structure of which have reference to their necessary insect 
pollinizers. | 

Yet their writings had produced but slight impression outside of 
a limited circle. It remained for Darwin to impress the world with 
a broader sense of the actual interrelation between the two, and to 
inspire a number of observers in this field, in all parts of the globe, 
who are now constantly adding to the rich store of facts we already 
possess on the subject. I need only refer to the work of Hooker, 
Bennet, Axell, Delpino, Hildebrand, H. Miiller, and others abroad, 
and to that of Dr. Gray, and Mr. Wm. Trelease at home. 

The importance of insects, as agents in cross-fertilization, was 
never properly appreciated till after Darwin’s remarkable work on 
Primula, and his researches on Orchids, Linum, Lythrum, etc. 

He established the principle that ‘‘nature abhors close fertiliza- 
tion,’’ and though some less careful observers in this country— 
exaggerating the importance of their isolated and often inaccurate 
observations—have opposed his views, the scientific world has been 
convinced alike by the force of his logic as by the eloquence of 
his innumerable facts. 

We all know how palzontology has verified many of his anticipa- 
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tions as to missing links being supplied with increased knowledge 
of the geological record, and in connection w:th his work on the 
fertilization of orchids, we have a remarkable instance of similar 
verification. The nectaries of Angrecum sesquipedale were found 
by him to sometimes reach 11% inches in length, with only the 
lowest 1% inches filled with nectar. He said ‘‘ there must be moths 
with probosces capable of extension to a length of between 10 and 
rz inches.’”’? In Mature for July 17, 1873, or some years later, Fritz 
Miiller recorded, through his brother, Herman Miller, the finding 
of a Brazilian Sphingid having a length of proboscis of 0.25 meters, 
or between ro and 11 inches. 

I cannot do justice to Darwin’s work on Insectivorous Plants 
within the time to which these remarks have been limited, nor with- 
out trenching on the ground to be covered by Prof. Ward. I must 
be content to remark, therefore, that he demonstrated the new and 
wonderful fact in physiology that many plants are capable of ab- 
sorbing soluble matter from captured insects, and that they have 
special contrivances and sensibilities that facilitate the capture of 
their prey: in other words, that plants actually capture and digest 
animal food; for the secretion of Drosera, and other insectivorous 
plants, with its ferment acid belonging to the acetic series, resembles 
the gastric juice of animals with its pepsin and hydrocloric acid. 
The fact of absorption demonstrated, it follows that the process 
would prove serviceable to plants growing in very poor soil, and 
that it would tend to be perfected by natural selection. 

The pleasure Darwin took in observing the habits and ways of 
insects, and the simple and lucid manner in which he recorded his 
observations are frequently exemplified in his Journal of Researches, 
and his account of sundry Brazilian species on page 35, and fol- 
lowing, may be consulted as an example. 

In the same way that he has influenced all lines of thought and 
investigation, he has influenced entomology. We find everywhere, 
in his treatment of insects, the same acute perception, the same 
candor and impartiality, the same clearness of expression, the same 
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aptitude to get at the significance and bearing of facts observed, as 
well as the same readiness to deduce a theory which is only equaled 
by the devotion with which he clings to the truth, whether favora- 
ble or unfavorable to the theory. 

In the light of Darwinism, insect structure and habit have come 
to possess a new significance and a deeper meaning. It has, in 
short, proved a new power to the working entomologist who, for all 
time, will hold in reverence the name of him who, more than any 
other man, helped to replace scholasticism by induction and who 
gave to the philosophic study of insects as great an impetus as did 
Linnzus to their systematic study. 

In his private life Darwin has given usa lesson of patience, cour- 
tesy, and consideration, that will be best appreciated by those who 
have the misfortune to be endowed with more irritable and ag- 
gressive natures. 

As the above account of Darwin’s entomological work is doubt- 
less rather uninteresting to most of those gathered here, I will close, 
by request, with a few personal impressions. 

I have had the pleasure on two occasions of visiting Darwin at 
his invitation. On the first occasion, in the summer of 1871, I 
was accompanied by Mr. J. Jenner Wier, one of his life-long 
friends and admirers. From Mr. Weir I first learned that Darwin 
was, in one sense, virtually a confirmed invalid, and that his work 
had been done under physical difficulties which would have ren- 
dered most men of independent means vapid, self-indulgent, and 
useless members of society. 

It is eloquent of the indomitable will and perseverance of the 
man that, during the long voyage on the Beagle, he suffered so 
from sea-sickness that he never fully recovered from the shock to 
his system, and could not again venture on the ocean. He had, in 
fact, on his return from the voyage, to go through a long course of 
hydropathic treatment. We also now know that though he had 
suffered much for some months past from weakness and recurring 
fits of faintness, and had been confined to the house, yet as late as 
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Tuesday evening before the day of his death, at 4 P. M., Wednes- 
day, he was in his study examining a plant which he had had 
brought to him, and that he read that night before retiring, while 
as late as the 16th of March, he read two papers on special botani- 
cal subjects before the Linnean Society. 

The village of Down is fifteen miles southeast of London, four 
miles from Orpington station on the Southeastern Railway. The 
country is among the most beautiful agricultural suburbs of London, 
and I shall never forget the impression of peaceful, quiet seclusion 
experienced, as we drove from the station and finally through one 
of those characteristic English lanes, just wide enough for one 
vehicle, and worn down several feet below the general level—the 
sense of confinement being enhanced by the luxuriant hedge on 
either side. This lane skirts the orchard wall for 100 yards and 
then goes in front of the house, from which it is separated by a 
grass plot and flint wall overgrown with ivy. 

The Darwin residence is a plain, but spacious, old-fashioned 
house of the style so common in England, and which, with the sur- 
rounding well-kept grounds and conservatory, convey that impres- 
sion of ease and comfort that belong to the average home of the 
English country gentleman. A noticeable feature is a bow window 
extending through three stories and covered with trellis and creepers. 
In Darwinian phrase the environrsent was favorable for just such 
calm study and concentration as he found necessary to his health 
and his researches. 

Upon introduction I was at once struck with his stature (which 
was much above the average, and I should say fully six feet,) his 
ponderous brow and long white beard—the moustache being cut on 
a line with the lips and slightly brown from the habit of snuff- 
taking. His deep-set eyes were light blue-gray. He made the im- 
pression of a powerful man reduced somewhat by siekness. The 
massive brow and forehead show in his later photographs, but not 
so conspicuously as in a life-sized head of him when younger, which 


hung in the parlor. 
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In the brief hours I then spent at Down the proverbial modesty 
and singular simplicity and sweetness of his character were appar- 
ent, while the delight he manifested in stating facts of interest was 
excelled only by the eagerness with which he sought them from 
others, whether while strolling through the greenhouse or sitting 
round the generously spread table. 

Going to him as a young entomologist with no claim on his favor, 
he seemed to take delight in manifesting appreciation. I had occa- 
sion in my third report on the insects of Missouri, published in the 
spring of that year, to discuss the question of Natural Selection in 
its bearings on Mimicry, as exemplified in two of our North Ameri- 
can butterflies, (Danazs archippus and Limenttis disippus.) This re- 
port I found in his study with many leaves turned down, and he 
appeared to take especial pleasure in conveying a sense of his ap- 
preciation of particular parts. 3 

The few letters which I received from Darwin were in his own 
hand-writing, which was rapid and better calculated to save time 
than to facilitate the reading. I take the liberty of reproducing 
here the first and last as indicating his attitude toward all workers 
in the field of natural science, however humble or however unde- 
serving of his praise they may have been; and this generous trait 
in his character will explain, in some measure, the stimulus and en- 
couragement which he gave to investigators : 

Down, 
June 1, [1871.] ; BECKENHAM, KENT. 


My Dear Sir: I received some little time ago your Report on Noxious In- 
sects, and have now read the whole with the greatest interest. There is a vast 
number of facts and generalizations of value to me, and I am struck with admir- 
ation at your power of observation. The discussion on mimetic insects seems to 
me particularly good and original. Pray accept my cordial thanks for the in- 
struction and interest which I havg received. 

What a loss to natural science our poor mutual friend, Walsh, has been: it is 
a loss ever to be deplored. 


Pray believe me, with much respect, 
Yours, very faithfully, 
Cu. DARWIN. 
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Down, 
SEPTEMBER 28, 1881. BECKENHAM, KENT. 


My Dear Mr. RILey: I must write half-a-dozen lines to say how much in- 
terested I have been by your “ Further Notes” on Pronuba, which you were so 
kind as tosend me. I had read the various criticisms, and though I did not 
know what answer would be made, yet I felt full confidence in the result, and 
now I see I was right. zs a a) x 

If you make any further observation on Pronuba it would, I think, be well 
worth while for you to observe whether the moth can or does occasionally bring 
pollen from one plant to the stigma of a distinct one; for I have shown that the 
cross-fertilization of the flowers on the same plant does very little good and, if 
I am not mistaken, you believe that the Pronuba gathers pollen from the same 
flower which she fertilizes.* 

What interesting and beautiful observations you have made on the metamor- 
phoses of the grass-hopper destroying insects! 

Believe me, 
My dear sir, 
Yours sincerely, 
CH. DARWIN. 


My own experience in this regard is the common experience, for 
an interest in natural science was an open sesame to his generous 
soul. His consideration, without aggression, was the secret of the 
gratitude and respect which all felt who had the honor to know him, 
either personally or through correspondence. 

His approval of the work of others was coupled with a deprecia- 
tion of his own, which was very marked on the occasion of my 
second visit to Europe, in 1875, when I crossed the ocean with his 
son Leonard on his way from the Transit of Venus expedition. 


? 


‘¢Tnsectivorous Plants’’ was just finished and Darwin was worn and 
in feeble health, staying, in fact, at Abinger Hall for rest. He was 
quite disgusted with the book, to use his son’s expression, and 
doubted whether it could prove of sufficient interest, with its long 


and dry records of experiments, to be read by any one. 
*This is a misapprehension. Pronuba is an effectual cross-fertilizer, running from 


flower to flower, and often flying from raceme to raceme with one and the same load of 
pollen. The omitted passages in this letter refer to the work of a gentf@man still living. 
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DARWIN AS A BOTANIST. 


By Lester F. Warp. 


Appointed by the committee to furnish a brief sketch on this 
occasion of the contributions of Charles Darwin to the science of 
plants, I have purposely chosen the title, ‘‘ Darwin as a Botanist,”’ 
in order to emphasize the contrast which may be drawn between 
different classes of botanists, and to do what I can to accustom the 
public mind to associate with the terms Jofanist and dotany certain 
great fields of investigation which are now rarely suggested by 
these words. 

If I had entitled my paper: Darwin’s researches into the phenom- 
ena of the vegetable kingdom, I fear it might not have occurred to 
some of you that this great investigator was a botanist, as he is not 
generally known as such. Yet I fail to see why the science of bot- 
any is not fully entitled to receive its share of the dignity and the 
luster which Darwin’s investigations have reflected upon biology in 
general. 

The popular idea of botany, however, is very different from this. 
Not ignorant people alone, but scientific men as well, place all 
botanists under two general classes: ‘‘ Field Botanists’’ and “Closet 
Botanists.’’ 

The field botanist is one who, being passionately fond of plants 
and having mastered the rudiments of botany and become familiar 
with the names and classification of plants, searches the country 
for new and rare species, and for new localities for old ones, and 
makes large collections. Success in these objects is his triumph, 
and occasionally becoming the proud discoverer of hitherto un- 
known forms of vegetable life, he finds the scientific world quick 
and generous in awarding him due credit. 

The closet botanist is one who, disdaining the boyish pursuit of 
flowers, devotes himself to the study of the characters of plants as 
revealed by the herbarium specimens which the field botanist so 
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copiously furnishes, and by which method he, too, can discover 
‘‘new species,’’ and obtain prompt recognition. The closet bota- 
nist performs the further useful service of ‘‘revising’’ intricate 
families and genera of plants, unraveling the entanglements of 
previous authors, and making such changes in the classification 
and names as are best suited to secure the maximum personal 
credit. 

I need not tell this audience that Charles Darwin belonged to 
neither of these classes of botanists. A lover of nature, he yet never 
wasted precious time in the idle pursuit of rarities. Thoroughly 
familiar with the distinctive characters upon which botanical classi- 
fication rests, he yet never pursued to any marked extent the inves- 
tigation of specimens from the hortus siccus. I doubt whether a 
single species of plant was ever named after him by reason of his 
having either discovered it in a wild state or detected its specific dis- 
tinct ness by the examination of its characters. I even doubt 
whether he possessed an herbarium, in the accepted sense of the word. 

And yet this man has probably contributed more to our real 
knowledge of plants than any other single botanist. 

In what, then, have Darwin’s botanical investigations consisted? 

There is a little French book entitled ‘‘ Voyage d’un Botaniste 
dans sa Maison,’’ a title which, allowing for the characteristic hy- 
perbole of the French tongue, suggests the general nature of Dar- 
win’s botanical studies. His researches were conducted in his 
laboratory, in pots of plants at his window, in his aquarium, in his 
green-house, in his garden. He worked with instruments of pre- 
cision, recorded his observations with exactness, and employed 
every mechanical device for making his results reveal important 
truths, of which the genius of man would seem to be capable. 

Darwin looked upon plants as “ving things. He did not study 
their forms so much as their acéions. He interrogated them to learn 
what they were doing. i. 

The central truth, towards which his botanical investigations con- 
stantly tended, was that of the universal activity of the vegetable 
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kingdom—thatall plants szove and act. Hehas, so tospeak, animated 
the vegetable world. He has shown that whichever kingdom of 
organic nature we contemplate, to Zve is to move. 

He blandly rebukes the vulgar notion that ‘‘plants are disting- 
uished from animals by not having the power of movement,’’ and 
still more modestly says that ‘‘ plants acquire and display this power 
only when it is of some advantage to them.’’ But is this the 
whole? Do animals display this power except when it is of some 
advantage to them? Certainly not. 

Darwin shows us that certain parts of all plants are at all times 
in motion; not merely the molecular activities of their tissues and 
of the living protoplasm in their cells, but organized movement of 
parts. Every leaf, every tendril, every rootlet, possesses the power 
of spontaneous movement, and under nearly all circumstances actu- 
ally exercises that power. 

There are a great many distinct kinds of movement, depending 
in all cases upon the specia] advantages thereby gained to the plant. 
The laws under which these movements take place have received 
from him an admirable terminology. Most of them are condi- 
tioned either by light, by gravity, by radiation, or by insect agency. 

We thus have of the first class, he/iotrofism, or movement to- 
wards the light; apheliotropism, or movement from the light; 
diaheliotropism, or movement at right angles to the source of light ; 
and paraheliotropism, embracing such movements as screen the 
plant from excess of light. 

To the second class belong: geotrofism, or movement towards 
the earth or into the soil; apogeotropism, or movement contrary to 
the force of gravity; and diageotropism, or movement at right 
angles to the force of gravity. 

The third class embraces the so-called nyctotropic movements of 
plants by which they appear to sleep, and which prove to be devices 
tor the prevention of excessive radiation of the plants’ heat. 

Under the fourth class fall all those wonderful movements which 
aid the plant in preventing self-and securing cross-fertilization, a 
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subject of the most absorbing interest, and of Ree i you have 
already listened to so able a presentation by Prof. Riley from the 
point of view of the entomologist. 

But Darwin’s great service has been to show that these varieties 
of activity are simply modes in which inherent and spontaneous 
activities manifest themselves under these varying external influences. 

His preliminary investigations into the nature of these innate 
powers. of movement were directed to that large class of plants 
known as twiners and climbers, whose revolving motions were so 
thoroughly described in his work on ‘‘ Climbing Plants.’’ It was 
here that he laid the foundation for those later studies which 
eventually resulted in that great work, almost his last, on the 
“¢ Power of Movement in Plants.’’ In this work he demonstrates 
by an enormous induction that the ample sweeps of the twining 
plant are but the most obvious manutestations of a class of 
phenomena which are common to the entire vegetable kingdom. 

Ansid the varied forms of movement which plants present Darwin 
has succeeded in finding one fundamental and generic one to which 
every other may be referred. To this universal form of plant 
activity he gives the name ‘‘ circumnutation.’’ Not only twining 
stems and tendrils, but parts of flowers, tips of growing shoots, 
caps of penetrating roots and rootlets, radicles, epicotyls, cotyledons, 
and even full-grown leaves, are incessantly describing circles, 
ellipses, and other more or less regular geometrical figures; and he 
conclusively shows that it is out of this primary form of activity 
that all the more specialized forms already mentioned have been 
developed. All movements of the parts of plants are thus to be 
interpreted as modified forms of this innate periodic circumnutation 
which is common to all plant life. Such modifications are always 
in the direction of the plant’s advantage and may be so great as to 
become difficult of recognition as forms circumnutation, 

I need not labor to convince you that any modification which is 
an advantage to the plant will be secured by the process of natural 
selection. It is the glory of the great genius whose labors we are 
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here to commemorate to have demonstrated this truth to the entire 
satisfaction of the united scientific world. 

Darwin has actually solved the great problem of phytology, so. 
long supposed to be incapable of solution, viz: Why does the root 
grow downward and the stem upward? Briefly and roughly stated, 
the answer to this question is that, as the bursting seed pushes out 
its two germinal points these circumnutate from the first, and thus 
explore their surroundings for the means of benefiting the plant. 


” 


To employ Darwin’s own word, they ‘‘ perceive’’ the advantage 
that would result from the penetration of the soil, on the one 
hand, and from the ascent into the free air and sunlight, on the 
other, and through the pre-Darwinian law of the ‘ physiological 
division of labor,’’ the one becomes geotropic and the ‘other heliotropic 
—the one develops into a radicle and then into a root, while the 
other develops into an epicotyl and then into a stem. 

I will only add to the thoughts already presented that Darwin’s 
discovery of the existence in all plants of an innate and spontaneous 
mobility belonging to them as forms of organic life, possesses an 
important ulterior significance. 

The law of natural selection, as a fundamental process, has long 
since passed the stage of discussion. But there has always remained 
one unsettled question lying at its very base which Darwin him- 
self admitted to be an open one. That question concerns the 
cause itself of variation. It is granted that, admitting the sendency 
zo vary, all the results claimed for natural selection must follow; but 
many declare that, in this very tendency to vary, there is a mystery 
as great as the mystery of life itself. 

It is only in this work on the ‘* Power of Movement in Plants’”’ 
that Darwin has really assailed this last fortress of supernaturalism. 
Not that he has avowed any such purpose, for of this he would have 
been incapable, but so skilfully and so powerfully has he marshaled 
the facts that the conclusion follows without being stated. No one 
can doubt that he perceived this, and I, for one, am convinced 
that he saw it from afar, and that it was the great end of his labors; 
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but with his characteristic wisdom he has declined to invoke the 
odium theologicum, correctly judging that the truth must ultimately 
_assert itself. 

The tendency to vary, then, is a mechanical result of the proved 
fact of universal movement coupled with the admitted law of natu- 
ral selection. By means of the former all plants and growing parts 
of plants are perpetually exploring their immediate surroundings in 
search, as it were, for conditions favorable to development. By 
means of the latter they are able to avail themselves of such favor- 
able conditions when found. Nothing further than this is required 
to complete the natural explanation of all the phenomena presented 
by the organic world, and thus, at last, the whole domain of biol- 
ogy is emancipated from teleological fetters, and placed on the 
high plane of rational investigation. 


In conclusion, let me simply say that, while we can but deeply 
mourn the irreparable loss which science has sustained in the death 
of Charles Darwin, we have still the highest grounds for congratu- 
lation in the fact that he lived to complete that great work which, 
next to the ‘‘ Origin of Species,’’ will, I firmly believe, be awarded 
by posterity the highest place, viz. ,“* The Power of Movement in 
Plants;’’ for, while the former auspiciously opened the great debate 
by stating the profoundest of all biological problems, the latter has 
fittingly closed the argument by answering the last objection. 
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DARWIN ON THE EXPRESSION OF THE EMOTIONS. 
By Frank Baker, M. D. 


From the tendency of the imagination to magnify the unknown 
_ and remote, arises a popular error that to attain eminence a man of 
science must be able to gather facts from great distances—from the 
sources of the Nile, and from polar snows. But the near and com- 
monplace are subject to the same laws as the atoms of interstellar 
space, and true scientific insight may discover in the very dust 
under our feet secrets hitherto concealed. 


Darwin’s work upon the Expression of the Emotions is continu- 
ous with and supplementary to his larger and better-known treatise on 
the Descent of Man. As with other matter bearing directly upon 
the development hypothesis, its publication was deferred as long as 
possible, in order that the evidence might be fully weighed. Pro- 
jected in 1838, it was not published until thirty-five years later. 
One class of objections to the hypothesis was not considered in the 
main work. It was generally held that, by his emotional expres- 
sion, man was widely separated from the lower animals. The emi- 
nent anatomist, Duchenne, who remains to-day the best authority 
on muscular movements, merely expressed the views of the time 
when he stated that no cause could be assigned for facial ex- 
pression, except the ‘‘ divine fantasy’’ of the Great Artificer. 

Having projected his work, how does Darwin proceed? From 
the gentlemen who have preceded me you have learned of his 
methods. ‘To test the truth of his conceptions he commences a 
series of most minute and careful observations, omitting nothing 
within his reach. His most important field is that which is nearest ; 
his own children, his friends and companions, even the dogs that 
accompany his daily walks, come under that powerful scrutiny. 
Where, indeed, can we find so perfect an observer? The calm 
sanity of his mind keeps him equally aloof from egotism and from 
self-depreciation. A fact isa fact, to be stated with the fairness 
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and openness of perfect daylight. Here is a man who cares more 


for the truth than for himself. The black spot in man’s sunshine, 
the shadow of himself, seems non-existent for him. He stands by 
his work, that is enough; if it has worth, well—if not, still well; 
the elemental drift of action and reaction will continue, the out- 
come will still be good. As Carlyle has said, ‘‘ A noble uncon- 
sciousness is in him. He does not engrave /vw¢h on his watch-seal ; 
no, but he stands by truth, speaks by it, works and lives by it.” 

But not as a fact gatherer do we find him greatest. Many others 
have struggled with ant-like toil to amass piles of facts which, like the 
ant-heap, remain but sand after all. Darwin brings to his work an 
informing spirit, the genius of scientific hypothesis. Breathed upon 
by this spirit, the dry bones of fact come together ‘‘bone to his 
bone,’’ the sinews and the flesh come upon them, they become alive 
and stand upon their feet ‘‘ an exceeding great army.’’ He searches 
always for the principles which underlie the facts and make them 
possible, realizing that the phenomena, the things which are seen, 
are temporal and transitory; the things which are not seen, the 
cosmical forces which govern and control, are eternal. 


In his examination of the expression of the emotions he found 
that both in man and animals they can be referred to three general 
principles which may be termed habit, antithesis, and nervous over- 
flow. Byhabit, or repetition, serviceable movements become fixed— 
involuntary, or semi-voluntary. By antithesis, opposite frames 
of mind are expressed by opposite actions, even though those actions 
may not be serviceable. The theory of nervous overflow is that un- 
usual quantities of force generated by the cerebro-spinal system are 
discharged by unusual channels of expression when the ordinary 
chdnnels are insufficient. 

He finds that emotional expressions are generally direct conse- 
quences of anatomical structure, and clearly shows the interdepen- 
dence of anatomy and physiology. For structure can no more be 
divorced from function than matter can be dissociated from force. 
All the complex expressions of grief—from the twitching of the 
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eyelids and mouth to the shedding of tears—he has shown to 
depend upon the necessity for preventing engorgement of the eyes 
during screaming, an act originally useful solely to attract attention. 
The steps by which he arrived at this conclusion are typical of his 
method. Starting first with animals, he finds that their expressions 
of grief are much less complex and various than those of man. 
They are confined to noises, such as screaming, barking, whining, 
in higher forms accompanied by changes in facial expression, par- 
ticularly by contraction of the muscles surrounding the eye. There 
is a physiological necessity for this, as otherwise the expiratory 
effort caused by screaming might engorge and rupture the small 
ocular blood-vessels. By pressing on the lachrymal gland this 
causes, in some of the higher animals, a flow of tears. What at 
first was accidental, merely occasioned by the proximity of the 
gland, becomes at last habitual, and the nervous force automatically 
follows the line of its accustomed action, causing a flow of tears after 
emotional excitement, even though no screaming take place. The 
correctness of this view is supported by the fact that infants do not 
shed tears until several weeks old, although they scream violently. 
The functional activity of the lachrymal gland, in connection with 
grief, is, therefore, later in phylogenetic development. The laws 
of heredity and adaptation are fouftd to be operating here, as else- 
where, in the domain of life; the supposed gap between the emo- 
tions of man and of other animals is successfully bridged over, and 
another anthropocentric fallacy is consigned to the limbo of igno- 
rant superstitions. 

Many expressions of the lower emotions are found to be disfig- 
uring vestiges of acts useful to lower animals for offense and de- 
fense, or for obtaining food. These survive—relics of the previous 
history of our race—as rudimentary organs are preserved long after 
their use has ceased. The erection of the hair during fear is re- 
motely derived from the same cause that makes puss bristle when 
attacked and the puff adder swell out when approached. Originally 
used for the purpose of exciting fear in an enemy by an increase of 
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~ 
size, it now involuntarily accompanies the somewhat changed emo- 


tion of which some of the phases are extinct. It is not very rare to 
find persons who can make the hair over the front of the head 
bristle at will. Rage is habitually expressed by uncovering the 
teeth, which is, in the lower animals, an attempt to frighten their 
enemies by a show of weapons. This expression may become soft- 
ened and modified to express the milder emotions of contempt and 
disdain. I have met a lady who has to perfection the rather rare 
accomplishment mentioned by Darwin of drawing up the upper lip 
in a triangular notch directly over the canine teeth so as to display 
them alone, usually on one side at a time. This most expressive 
gesture of disdain can be performed under the influence of the 
emotion by many who cannot do it at will. 

Of an opposite class are certain higher expressions, which, having 
arisen later, are not yet entirely fixed. Blushing is one of the 
most curious of these. It is not found in infants, and varies greatly 
in frequency and amount in adults, accompanying the sentiment of ~ 
modesty, almost unknown among animals. The reddening is 
usually confined to the face and neck. Darwin suggests an in- 
genious explanation for this. The blood-vessels most exposed to 
variations of temperature acquire the habit of expanding and con- 
tracting—their vaso-motor nesves become more sensitive. The 
chief expression of personal appearance is in the face ; the attention 
of the mind is, therefore, directed there whenever the emotion of 
modesty is aroused. This interferes with the ordinary tonic con- 
traction of the blood-vessels, and an excess of blood suffuses the 
surface. : 

A remarkable confirmation of Darwin’s views is the recent discov- 
ery of localized centers in the brain which control emotional ex- 
pression, and exist in animals as well as in man. It may some- 
time be possible to read the currents and counter-currents of the 
brain by means of feature-play with a precision approaching that 
by which we estimate the force of a distant battery by the play of 
a galvanometer needle. Many phenomena of expression, which 
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were obscure before this discovery, can now be satisfactorily ex- 
plained. Among these are the phenomena of associated move- 
ments. It has been stated that the variety and complexity of the 
movements involved in the simple act of walking are such that it 
would be impossible ever to perform it were it necessary to chink 
what had to be done, and weigh in the judgment the precise amount 
of force necessary to distribute to each muscle at each moment of 
the act. It is now known that the cerebral centers which control 
the separate muscles put in action are closely contiguous in the 
brain, and that they probably intercommunicate and excite each 
other in a definite manner, predetermined by habit and heredity. 
The conscious mind has only to set in motion the subordinate ap- 
‘paratus, when it goes on, and works out the problem with matchless 
skill, like the system of cogs and eccentrics that produce the intri- 
cate pattern in an engraver’s lathe. All have noticed the uncouth 
manner in which children and untrained persons follow with lips 
and tongue the motions of their hands when using a tool of any 
kind. Darwin ascribes this to unconscious imitation, but it can be 
explained more strictly in accordance with his own principles. 
The facial muscles are actuated from a cerebral center in close 
proximity to those which move the arms and hands. In the lower 
animals this is necessary, for the mouth is an organ of prehension, 
used in strict association with the fore-limbs in seizing prey, and in 
other acts. As this associated movement became strongly fixed by 
long habit, it survives with great obstinancy, and though it has not 
been useful to the race since the historical period, we have yet to 
caution our children not to put their tongues out when they write. 


My limit of time forces me to conclude this hasty and imperfect 
summary. The practical bearing of these views is not without im- 
portance. Physicians have always depended greatly upon emo- 
tional expression as a means of diagnosis. Unconsciously the face 
of the patient reveals his physical state. Yet too much has been left 
in the empirical border-land of science. Way a certain pathologi- 
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cal state should be indicated by a definite combination of expres- 


sions has not always been clearly shown. To-day the whole subject 
is studied from the point of view of anatomy and physiology. No 
occult force is admitted, the correlative nerve-supply of muscles and 
the effect of excitation of nerve-centers are rationally investigated. 

Aside from the great special value of the work, of what tremen- 
dous import to the race are Darwin’s deductions! For he has 
shown us that our every thought and act mold our physical frames, 
and through them the generations yet unborn, either to beauty and 
. grace, or to uncouth ugliness and deformity. As the struggle for 
existence filled the rocks with organisms forever extinct, because 
not for the highest use, so may we, too, fossilize and outgrow 
habits and desires of ignoble birth, ascending by the ‘‘ power of - 
leasts,’’ by that wondrous calculus of nature, to purer and nobler 
existence. Darwin has taught us that the forces which, acting 
through countless cycles, have brought us up from formless slime, 
now remain in our hands to use for good or ill— 


“That life is not as idle ore, : 
But iion dug from central gloom, 
And heated hot with burning fears, 
And dipt in baths of hissing tears, 
And battered with the shocks of doom 
For shape and use.” 


A DARWINIAN BIBLIOGRAPHY. 


By FREDERICK W. TRUE, 


Librarian of the U. S. National Museum. 


The complete bibliography of Darwinism should contain, not 
alone the works which emanated from the busy brain and ready pen 
of Darwin himself, but the many other productions which these 
called into life. The aquiescences of friends, the objections of 
critics, the censures of foes, should all be enrolled in their proper 
places as representing the ripples and counter-ripples in the sea of 
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thought, produced by the weighty ideas which dropped from the 
clear mind of the philosopher. It is not to the merits of these, 
however, that I can call your attention, but only to a few facts rel- 
ative to the books of Darwin himself. 

I would not have you suppose, if, indeed, one could, after the 
lucid remarks to which you have listened, that the faulty—and, I 
fear, almost indiscernible—list of published works, which I have 
attempted to exhibit before you, reveals more than a moiety of 
Darwin’s writings.* A large number of comprehensive papers, 
pregnant notes, and incisive queries are contained in those store- 
houses of precise knowledge, the journals of science, and the pub- 
lications of learned societies. During more than half a century, 
from the beginning of Darwin’s career to its very close, scarcely a 
year passed in which a number of articles did not issue from his 
pen. His first paper, on the Ova of Flustra, and another of simi- 
lar nature, were read before the Plinian Society, of Edinburgh, in 
1825. His last note on the Distribution of Fresh-water Bivalves 
appeared in JVatwre but a few days before his death. 

During the first twenty-five years the articles have mostly a geo- 
logical and zoological bearing, but later botanical and anthropologi- 
cal subjects come into prominence. They were contributed to many 
publications, including a few American, German, and French 
journals. The mass of papers, however, are to be found in the 
Proceedings and Transactions of the Geological Society of London, 
the Philosophical Transactions, the Philosophical Magazine, the An- 
nals and Magazine of Natural History, and Nature. 

It is in these papers that we first find the germs of many of those 
more elaborate works, to which general attention has been attracted. 
Thus the works on the Origin of Species, the Fertilization of 
Plants by Insects, the Action of Earth Worms, and others were 
. foreshadowed at a time considerably antedating their final appear- 
ance. 


* The speaker referred to two large scrolls hanging on the lecture room walls, 
upon which were inscribed a list of Darwin’s most important publications. 
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Darwin seemed to prefer to work out and write out his ideas 
alone. Once at least, however, he shared the toil with his friend, 
Mr. Wallace, and later, in several instances, with his sons, Francis 
and George Darwin. 

Regarding the separately published works of Darwin, there is 
much of interest from the bibliographical point of view. The con- 
scientiousness with which the author profited by the criticisms of 
others, revising, improving, and extending his generalizations, 
makes each new edition seem like a separate production. Whole 
chapters were stricken out and new ones inserted ; facts of doubtful 
character were replaced by others of a more positive nature and 
more recent acquisition. 

Time forbids that I should refer to the details of publication of 
more than one work. The inquiring student will find his wants 
satisfied in the several lists which have already been published. 

I will give the history of but one work, the most important of 
all, the ‘‘Origin of Species by Means of Natural Selection.’’ The 
first edition of this work received the signature of the author on 
November 24, 1859, and was published the same year. The second 
edition, which appeared soon after, ‘‘was little more than a re- 
print of the first.’’ ‘‘The third edition was largely corrected and 
added to, and the fourth and fifth still more largely.’”’ . The sixth 
edition, which appeared in 1872, was likewise largely amended, and 
had reached its twenty thousand in 1878. In the meantime foreign 
editions and translations began to appear. The American and 
French editions at first kept pace with the English, the second Amer- 
ican being from the second English, and the third French from the © 
third English. The Germans, coming in a little later, published 
their second edition from the third English, and their third, from 
the fourth English one. ‘The last editions in all these languages 
were derived, I believe, from the sixth English one. ‘‘ The Italian - 
is from the third, the Dutch and three Russian editions from the 
second English editions, and the Swedish from the fifth English 


edition.”’ 
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At least twelve of the more important works have been issued in 
one or more editions in German and French, and a number in 
other European languages as well. 

The sage of Down was undoubtedly honest in his surprise at the 
ever-extending circle of his influence. A wider and more intelli- 
gent audience could scarcely be desired. ‘The number of books in 
which his opinions are discussed or alluded to is legion. As the 
illustrious Asa Gray has remarked, ‘‘ Dante literature and Shakes- 
peare literature have been the growth of centuries, but Darwinism 
filled teeming catalogues during the life time of the author.’’ 


CHRONOLOGICAL LIST OF THE WRITINGS OF 
CHARLES DARWIN. 
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APPENDIX, 


THE PROPER USE OF THE TERM BIOLOGY.* 
By THEODORE GILL. 


From the Presidential Address delivered Fanuary 28, 1881. 


The father of modern natural history, following in the footsteps of his prede- 
cessors, recognized three kingdoms of nature, and allowed them equal rank in 
his scheme of classification. These were severally the subjects of the sciences 
designated as mineralogy, botany, and zoology. The contrasts between the char- 
acteristics of the first and the last two, and the generalities which have since 
compelled us to employ a term in common for botany and zoology, were not then 
appreciated. ‘The same method and the same system of terminology were used 
by Linnzeus for the description of the mineral as for the vegetable and animal 
kingdoms. Nevertheless suggestions had been made still earlier towards a segre- 
gation under a common head of the kingdoms of organic nature, 

As early as 1587, Cristofle de Savigny, in a scarce and little-known work 
(Tableaux accomplis de tous les arts libéraux, Paris,) contrasted the organic 
kingdoms under a common denominator, Asychologie, now universally accepted 
with a very different signification. ‘The suggestion in question, however, fell still 
born. It was not till 1802 and 1803 that a term destined to general adoption 
was proposed. Then the illustrious Lamarck made use of the word BIOLOGIE 
as a common name under which to consider the phenomena presented by organic 
nature. A number of words were subsequently urged as substitutes and as 
better, ¢. g., Somiologie by Rafinesque, in 1814; Physigue Organique by Comte, 
in 1830; Organomie by d’Omalius d’Halloy, in 1838; Zoologée by Jean Reynaud, 
in 1843; Ovganologie by Gerdy,in 1844; and, lastly, Zoonomy by Baden Powell. 
None of them, however, have been received with favor, and, slowly at first, 
afterward by general consent, BloLoGy was accepted as a term much needed 
to group the many generalities enunciable respecting animals and plants. The old 
professorships of natural history or of zoelogy and botany combined are now 
being replaced by professorships of biology, and almost pari passe with cxces- 
sive (because exclusive) cultivation of special departments of botany and zoology 
has been a tendency to combine on common ground to consider the general laws 
and principles affecting alike the organic kingdoms of nature, and by students 
agreeing in the method which they employ in their several pursuits, As a result 
of this feeling has been born the BIOLOGICAL SOCIETY OF WASHINGTON. 


*Much discussion having attended the consideration of a name for the “ Biological 
Society of Washington” the subject was treated of in the first presidential address, and 
that portion thereof relating to the question at issue is here reproduced. 
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The applicability of the term biology, in the sense now so generally accorded 
to it, is doubtless debatable, and has been strongly objected to by an eminent 
scholar, Baden Powell. That gentleman, in the first essay of his “ Order of Na- 
ture,” (3 4, p. 173, note,) while discussing the “ Theory of Life” and “Life in 
Geological Epoch,”’ has uttered a protest against the use of the word in the fol- 
lowing terms: 


“While on this subject I cannot omit to take this occasion of recording my 
protest against the now prevalent, but barbarous use of the term ‘ Biology.’ 
Blogs never means ‘life’ in the sense of ‘vitality;’ it means the ‘life’ of a man 
as progressing in ¢##e—his birth, actions, and death. Plato has ‘ fiog €w7z,’ 
the lifetime of alife. (Epinomis, [or the Philosopher,] 982.) Unfortunately the 
term ‘ Zoology,’ which would be the proper one for this branch of science, has 
been already appropriated to what ought to have been called ‘Zoography;’ but 
there is still ‘Zoonomy,’ the science of the laws of life, open to adoption, and, 
at any rate, much better than ‘dzo/ogy,’ which, if it means anything, would be a 
theory of the facts of dzography.”’* 


On the other hand, a still more eminent and probably better scholar in Greek 
philology, William Whewell, has preferred the term biology to any other. In his 
‘“‘ History of Scientific Ideas,’’ under the caption of “The Philosophy of Biology,” 
(Vol. 2, p. 170,) he urges that “the word Phystology, by which they [that is, to 
use again his own words, ‘the organical sciences’] have most commonly been 
described, means the science of nature; and though it would be easy to explain, 
by reference to history, the train of thought by which the word was latterly re- 
stricted to ving nature, it is plain that the name is, etymologically speaking, 
loose and improper. The term ézo/ogy, which means exactly what we mean to 
express, the science of life, has often been used, and has of late become not un- 
common among good writers.” 

It may be added that the word fos, although doubtless generally used in the 
sense of lifetime, as urged by Baden Powell, nevertheless does not appear to have 
been limited to such meaning, but to have had practically the same range as our 
word life. Even if itwere so limited, however, it would be eminently appropriate 
from the standpoint from which all scientific students of nature now take view, 
for it is the lifetime of nature and the questions of how organisms have been 
evolved and how grown and developed that must interest the students of life, 
plants and animals, as well as those organisms neither plants nor animals that for- 
merly existed and still survive. 

It is in fact the sum of those phenomena which may be aptly described as con- 
stituting the lifetime of nature that forms the true aim of what may, with the 
strictest and exact propriety, be called BioLocy. 

The word seems to have been also used quite generally by entomologists in a 
very restricted sense; that is, as a common denominator for whatever relates to 
the special habits and manners of insects in contradistinction to Physiology. 
Thus Hagen, in his Bibdotheca Entomologica, (1863,) groups all entomological 


* Powell, Order of Nature, Essay 1, 2 4, p. 172, note, Theory of Life. 
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treatises under eight categories, viz: (1) Accessories and Geherals; (2) Genera 
Entomology; (3) Special Entomology, z. ¢., the subordinate groups, orders, etc. 
(4) Anatomy; (5) Physiology; (6) Azo/ogy; (7) Benefits from Insects; and (8) 
Injuries from Insects. This summary will give some idea of what entomologists 
intend by the word, and the original sense of the word, as indicated by Plato in 
the connection already indicated, might be used as an argument in justification. 
There would, indeed, be no strong objection to the use of the word to signify a 
study of habits had it not been abready, by general consent, used in another 
sense. Our well considered rules, as well in zoology as in botany, that priority 
determines the use of a name, and that the same name cannot be well used in two 
different senses, combine with the universal consecration of the term otherwise, to 
forbid us to use it in the limited sense indicated. 
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HISTORICAL NOTICE. 


THE preliminary meeting which led to the formation of the 
ANTHROPOLOGICAL SOCIETY OF WASHINGTON was held in the 
Regents’ Room of the Smithsonian Institution on Monday even- 
ing, February 10, 1879, in response to the following call through 
the public press: 

“¢ WASHINGTON, February 7, 1879. 

‘‘ Many persons interested in American Archzology have ex- 
pressed a desire for an organization in this city to promote study 
and diffuse knowledge upon the subject. All willing to join an 
Archeological Association are requested to attend a meeting at the 
Smithsonian Institution on Monday evening, 1oth instant, at 7% 
o’clock, for a conference upon the subject, and the formation of 
such a society. 

67. ME Toms MCE 
*¢ Oris T. Mason, Columbian College, 
*« GARRICK Maturry, U.'S; Army.’’ 


The following gentlemen responded to this call by attending the 
preliminary meeting : 


Dr. A. Wellington Adams, Mr. S. Yorke At Lee, Prof. S. F. 
Baird, Mr. Otis Bigelow, Mr. George H. Boehmer, Mr. E. A. 
Burdick, Mr. Frank H. Cushing, Dr. Wills DeHass, Dr. Robert 
Fletcher, Mr. G. Brown Goode, Mr. John C. Lang, Col. Garrick 
Mallery, Prof. Otis T. Mason, Dr. James E. Morgan, Mr. P. W. 
Norris, Lieut. W. W. Reisinger, Dr. Elmer R. Reynolds, Mr. 
William J. Rhees, Dr. Miles Rock, Mr. Lenox, W. Simpson, Dr. 
J. E. Snodgrass, Dr. J. M. Toner, Mr. Edwin P. Upham, Mr. Les- 
ter F. Ward, and Mr. Joseph M. Wilson. 


At that meeting the propriety of such an organization was dis- 
cussed, as well as the question as to the most appropriate name by 
which it should be known, and a committee consisting of Dr. J. M. 
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Toner, Prof. Otis T. Mason, Col. Garrick Mallery, aii Dr. Wills 
DeHass, was appointed to draft a constitution. 

The meeting adjourned to reassemble in the same room one week 
later and consider the report of the committee. 

A second preliminary meeting was accordingly held on Mon- 
day evening, February 17, and the committee reported a constitu- 
tion which, after discussion and slight modification, was adopted. 

The following is the constitution adopted at that meeting: 


ORIGINAL CONSTITUTION. 


ARTICLE I.—Vame. 


The name of this Society shall be ‘‘ THE ANTHROPOLOGICAL 
SociETY OF WASHINGTON.”’ 


ARTICLE Il.— Odject. 


The object of this Society shall be to encourage the study of the 
Natural History of Man, especially with reference to America, and 
shall include Archeology, Somatology, Ethnology, and Philology. 


ARTICLE II1.—Members. 


The members of this Society shall be persons who are interested 
in Anthropology, and shall be divided into three classes: Active, 
Corresponding, and Honorary. ‘The active members shall be those 
who reside in Washington, or in its vicinity, and who shall pay the 
dues required by Article XV; corresponding members shall be 
those who are engaged in anthropological investigations in other 
localities ; honorary members shall be those who have contributed 
by authorship or patronage to the advancement of Anthropology. 
Corresponding or honorary members may become active members 
by paying the fee required by Article XV. 

All members shall be elected by ballot, as follows: The name of 
the candidate shall be recommended to the council, in writing, by 
two members. If a majority of the Council favor the election, the 
name shall be presented to the Society, and a vote of a majority of 
the active members present at a regular meeting shall be necessary 
to an election. 
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No person shall be entitled to the privileges of active member- 
ship before signing the constitution. 


ARTICLE IV.— Officers. 


The officers of this Society shall be a President, four Vice-Presi- 
dents, a Corresponding Secretary, a Recording Secretary, a Treas- 
urer, and a Curator, all of whom, together with six other active 
members, shall constitute a council, all to be elected by ballot at 
each annual meeting. The officers shall serve one year, or until 
their successors are elected, 


ARTICLE V.—TZhe Council. 


No business shall be transacted by the Society, and no communi- 
cation received or published in the name of the Society, that has 
not first been referred to the Council, five members of which shall 
constitute a quorum. 

They shall act on all nominations for membership, shall have 
direction of the finances, audit the accounts of the Treasurer, 
Corresponding Secretary, and Curator, and provide a proper pro- 
gramme for regular and special meetings.. They shall meet one 
hour before the regular sessions of the Society, and at such other 
times as they may be called together by the President. They may 
call special meetings of the Society. 


ARTICLE VI.— The Sections. 


For active operations the Society shall be divided into four sec- 
tions, as follows: Section A, Archeology; Section B, Somatology; 
Section C, Ethnology; Section D, Philology. The Vice Presidents 
of the Society shall be ex officio chairmen of these sections respec- 
tively, and shall be designated by the President to their sections 
after their election. It shall be the duty of these sections to keep 
the Society informed upon the progress of research in their respec- 
tive fields, to make special investigations when requested by the 
Council, to announce interesting discoveries, to collect specimens, 
manuscripts, publications, newspaper clippings, etc., and in every 
way to foster their divisions of the work. 

All papers presented to the sections shall be referred to the Coun- 
cil, and through it to the Society. 
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ARTICLE VII.—TZhe President. 


The President, or, in his absence, one of the Vice Presidents, 
shall preside over the meetings of the Society and of the Council, 
and shall appoint all committees in the Council and in the Society. 


ARTICLE VIII.—TZhe Vice Presidents. 


The Vice Presidents shall respectively preside over the sections 
to which they have been designated, and represent such section in 
the Council and in the Society. é 

All papers from a section shall be referred to the Council through 
its vice-president. 


ARTICLE IX.— The Corresponding Secretary. 


It shall be the duty of the Corresponding Secretary to receive 
and answer all letters of the Society, to give due notice of all meet- 
ings, regular and special, to receive all donations to the Society 
other than money, acknowledge the receipt thereof, and deliver 
them to the Curator. 


ARTICLE X.—TZhe Recording Secretary. 


The Recording Secretary shall keep the minutes of the regular 
and special meetings of the Society, and of the Council, shall keep 
a list of active, corresponding, and honorary members, with their 
residences, and shall inspect and count all ballots. 


ARTICLE XI.—Duties of the Treasurer. 


The Treasurer shall receive and have charge of all moneys; he 
shall deposit the funds as directed by the Council, and shall not ex- 
pend any money except as ordered by the Council. He shall notify 
members in writing when their dues have remained unpaid for six 
months. 


ARTICLE XII.—TZhe Curator. 


The Curator shall have charge of all books, pamphlets, photo- 
graphs, clippings, and other anthropological material not deposited 
in accordance with Article XVI, in the National Museum, or the 
Army Medical Museum ; he shall keep a record of them in a book 
provided by the Society; he shall keep a card subject-index of 
anthropological facts, to which the members are all expected to 
contribute. : 
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ArtTICLE XIII.— Meetings. 


The regular meetings of the Society shall be held on the first and 
the third Tuesday of each month from October to June, inclusive. 
An annual meeting for the election of officers shall be held on the 
third Tuesday of January in each year, at which only active mem- 
bers who are not in arrears for fees shall be entitled to vote. The 
business of the Society shall be conducted in accordance with the 
established rules of parliamentary practice. Papers shall be lim- 
ited to twenty minutes, after which the subject shall be thrown open 
for discussion, remarks thereon to be limited to five minutes for 
each speaker. At the first meeting in February the retiring presi- 
dent shall deliver an address upon the work of the Society during 
the preceding year. ‘Ten active members present at any meeting 
shall constitute a quorum. 


ARTICLE XIV.— Visitors. 


Members may invite strangers interested in Anthropology to at- 
tend any meeting except the annual election ; but a resident of the 
District of Columbia shall not be invited more than once during a 
year, except with the consent of the Council. 


ARTICLE XV.—Fees. 


Each member, on joining, shall pay the sum of two dollars, and 
two dollars for each year thereafter, commencing with the first of 
January ensuing. The names of members failing to pay their fees 
one month after written notice from the Treasurer, as provided in 
Article XI, shall be dropped from the roll. 


ARTICLE XVI.—Donatons. 


It shall be the duty of all members to seek to increase and per- 
fect the materials of anthropological study in the national collec- 
tions at Washington. All donations of specimens, books, pamph- 
lets, maps, photographs, and newspaper clippings, shall be received 
by the Corresponding Secretary and delivered to the Curator, who 
shall exhibit them before the Society at the next regular meeting 
after their reception, and shall make such abstract or entry con- 
cerning them, in a book provided by the Society, as will secure 
their value as materials of research; after which all archzological 
and ethnological materials shall be deposited in the National 
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Museum, in the name of the donor and of the Society ; all crania 
and somatic specimens, in the Army Medical Museum; all books, 
pamphlets, photographs, clippings, and abstracts, in the archives 
of the Society. 


ARTICLE XVIl.—Amendments. 


This constitution shall not be amended except by a three-fourths 
vote of the active members present at the annual meeting for the 
election of officers, and after notice of the proposed change shall 
have been given in writing at a regular meeting of the Society, at 
least one month previously. 


ArTICLE XVIII.—Order of Business. 


The order of business at each regular meeting shall be: 
Reading the minutes of the last meeting. 

Report of the Council upon membership. 

Report of the Corresponding Secretary. 

Report of the Curator. 

Reading of papers and discussions. 

Notes and queries. 


Aw PW DN 


The third meeting was held February 24, 1879, at which the 
officers of the Society for the ensuing year were elected. The follow- 
ing were the officers chosen : 


FIRST OFFICERS. 


PRESIDENT : : ; : : J. W. POWELL. 


(J. M. TONER. 
GEORGE A. OTIS. 

] GARRICK MALLERY. 
| WILLS DEHASS. 


VICE PRESIDENTS 


CoRRESPONDING SECRETARY . .  . OTIS T. MASON. 
RECORDING SECRETARY : : . ELMER R. REYNOLDS. 
TREASURER é : : ; 7 AJOEIN: Cs IANGe 
CURATOR ; : : : . . -RRANK. H. CUSHENG; 


W. W. REISINGER. 


ALBERT S. GAPSCHET. 
G. K. GILBERT. 


Councit AT LARGE CHARLES A. WHITE. 


THOMAS ANTISELL. 
J. M. WILSON. 
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The first Regular Meeting of the Society was held, pursuant to 
the above constitution, on Tuesday evening, March 4, 1879, and 
bi-weekly meetings have since taken place regularly, as provided for 
in Article XIII. 


The Regents’ Room of the Smithsonian Institution, through the 
courtesy of Prof. Spencer F. Baird, Secretary of the Institution, 
was occupied as the place of meeting until January 18, 1881, when 
the offer of the Faculty of the National Medical College, of the 
use for this purpose of the lower Lecture Hall of the College was 
formally considered and accepted, at which place the Society has 
since met. 


During the first three years of the Society, viz., from March 
4, 1879, to January 3, 1882, sixty-eight papers were read and 
three presidential addresses delivered. ‘The number of papers pre- 
sented in the year 1879-’80, was twenty-seven, the number in the 
year 1880-81, was nineteen, and the number in the year 1881-82, 
was twenty-two. 

Abstracts of most of the papers have been furnished and many 
of them have been published entire in different ways. The papers 
read during the first two years were collected together by the Presi- 
dent at the end of the second year, and abstracts of them published 
by him as data for his annual address for that year in compliance 
with a clause in Article XIII of the Constitution. These abstracts, 
chronologically arranged, together with the presidential address of 
the previous year, and that for the second year, with an index, were 
published by the President under the following title: ‘‘Abstract 
of Transactions of the Anthropological Society of Washington, 
D. C., with the Annual Address of the President, for the First Year 
ending January 20, 1880, and for the Second Year ending January 
18, 1881. Prepared by J. W. Powell. Washington, 1881.’’ 

The whole forms a pamphlet of 150 pages, and constitutes a 
valuable record of the Society during its first two years. The ex- 
penses of this publication were, by a vote of the Society and Coun- 
cil, divided equally between the Society and the President. 
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The abstracts and addresses published in this work will not be 
republished in the present volume, but reference will be made in 
each case to the page on which they occur. 

At the annual meeting held January 17, 1882, several amend- 
ments to the Constitution, proposed by a committee appointed for 
the purpose, were considered by the Society and adopted. The 
following is the present Constitution as amended at that meeting : 
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AMENDED CONSTITUTION. 


ARTICLE I.—WVame. 


The name of this Society shall be ‘*‘ THE ANTHROPOLOGICAL 
SociETY OF WASHINGTON.”’ 


ARTICLE I1.—O@ect. 


The object of this Society shall be to encourage the study of the 
Natural History of Man, especially with reference to America, and 
shall include Somatology, Sociology, Philology, Philosophy, Psy- 
chology, and Technology. 


ARTICLE II].—MWembers. 


The members of this Society shall be persons who are interested 
in Anthropology, and shall be divided into three classes: Active, 
Corresponding, and Honorary. The active members shall be those 
who reside in Washington, or in its vicinity, and who shall pay the 
dues required by Article XV. Failure to comply with this pro- 
vision within two months after notice of election, unless satisfac- 
torily explained to the Council, shall render the election void. 
Corresponding members shall be those who are engaged in an- 
thropological investigations in other localities; honorary members 
shall be those who have contributed by authorship or patronage to 
the advancement of Anthropology. Corresponding or honorary 
members may become active members by paying the fee required 
by Article XV. 

All members shall be elected by the Council and by ballot, as fol- 
lows: The name of the candidate shall be recommended to the 
Council, in writing, by two members of the Society, and eight af- 
firmative ballots shall be necessary to an election. 

No person shall be entitled to the privileges of active member- 
ship before paying the admission fee provided in Article XV. 


ARTICLE 1V.— Officers. 


The officers of this Society shall be a President, four Vice Presi- 
dents, a General Secretary, a Secretary to the Council, a Treasurer, 
and a Curator, all of whom, together with six other active members, 
shall constitute a Council, all to be elected by ballot at each annual 
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meeting. The officers shall serve one year, or until their successors 
are elected. 


ARTICLE V.—Zhe Council. 


All business of the Society, except the election of officers at the 
annual meeting, shall be transacted by the Council, five members of 
which shall constitute a quorum. 

The Council shall meet one half-hour before the regular sessions 
of the Society, and at such other times as they may be called to- 
gether by the President. They may call special meetings of the 
Society. 


ARTICLE VI.—TZhe Sections. 


For active operations the Society shall be divided into four sec- 
tions, as follows: Section A, Somatology; Section B, Sociology ; 
Section C, Philology, Philosophy, and Psychology; Section D, 
Technology. The Vice-Presidents of the Society shall be ex officio 
chairmen of these sections respectively, and shall be designated by 
the President to their sections after their election. It shall be the 
duty of these sections to keep the Society informed upon the pro- 
gress of research in their respective fields, to make special investiga- 
tions when requested by the Council, to announce interesting dis- 
coveries, to collect specimens, manuscripts, publications, newspaper 
clippings, etc., and in every way to foster their divisions of the 
work. 


All papers presented to the sections shall be referred to the Coun- _ 


cil, and through it to the Society. 


ARTICLE VII.—TZhe President. 


The President, or, in his absence, one of the Vice-Presidents, 
shall preside over the meetings of the Society and of the Council, 
and shall appoint all committees in the Council and in the Society. 
At the first meeting in February the retiring President shall deliver 
an address to the Society. 


ArTICLE VIII.—Zhe Vice-Presidents. 


The Vice-Presidents shall respectively preside over the sections 
to which they have been designated, and represent such sections in 
the Council and in the Society. ; 

Each of the Vice-Presidents shall deliver an address during the 
year upon such subject within his department as he may select. 


OE 
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ARTICLE IX.—TZhe General Secretary. 


It shall be the duty of the General Secretary to record the trans- 
actions and conduct the general correspondence of the Society. 


ARTICLE X.—TZhe Secretary to the Councit. 


The Secretary to the Council shall keep the minutes of the Coun- 
cil, shall keep a list of active, corresponding, and honorary mem- 
bers, with their residences, shall notify members of the time and 
place of all meetings of the Society, and shall perform such other 
duties as the Council may direct. 


ARTICLE XI.—Zhe Treasurer. 


The Treasurer shall receive and have charge of all moneys; he 
shall deposit the funds as directed by the Council, and shall not ex- 
pend any money except as ordered by the Council. He shall notify 
members in writing when their dues have remained unpaid for six 
months. 

ARTICLE XII.—TZhe Curator. 


The Curator shall receive, acknowledge, and have charge of all 
books, pamphlets, photographs, clippings, and other anthropologi- 
cal material, and shall dispose of them in accordance with Article 
XVI, keeping a record of them in a book provided by the Society. 


ARTICLE XIII.—Meetings. 


The regular meetings of the Society shall be held on the first and 
’ the third Tuesday of each month from November to May, inclusive. 
An annual meeting for the election of officers shall be held on the 
third Tuesday of January in each year, a quorum to consist of 
twenty active members who are not in arrears for dues; and visitors 
shall not be admitted. The proceedings of the Society shall be 
conducted in accordance with the established rules of parliamentary 
practice. Papers read shall be limited to twenty minutes, after 
which the subject shall be thrown open for discussion, remarks 
thereon to be limited to five minutes for each speaker. 


ARTICLE XIV.—Fubications. 


The address of the President, provided in Article VII, and the 
transactions of the Society, shall be printed and published annually, 
or at such periods and in such form as may be determined by the 
Council. 
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ARTICLE XV.— fees and Dues. » 


The admission fee to be paid by members elect shall be five 
dollars, and the annual dues, to be paid on the first of January, 
shall be three dollars. The names of members failing to pay their 
dues one month after written notice from the Treasurer, as pro- 
vided in Article XI, shall be dropped from the roll, unless from 
absence of the member from Washington or other satisfactory ex- 
planation, the Council shall otherwise determine. 


ARTICLE XVI.— Gifts. 


It shall be the duty of all members to seek to increase and per- 
fect the materials of anthropological study in the national collec- 
tions at Washington. All gifts of specimens, books, pamphlets, 
maps, photographs, and newspaper clippings, shall be received by 
the Curator, who shall exhibit them. before the Society at the next 
regular meeting after their reception, and shall make such abstract 
or entry concerning them in a book provided by the Society, as 
will secure their value as materials of research ; after which all 
archeological and ethnological materials shall be deposited in the 
National Museum, in the name of the donor and of the Society ; 
all crania and somatic specimens, in the Army Medical Museum ; 
all books, pamphlets, photographs, clippings, and abstracts, in the 
archives of the Society. 


ARTICLE XVII.—Amendments. 


This constitution shall not be amended except by a three-fourths 
vote of the active members present at the annual meeting for the 
election of officers, and after notice of the proposed change shall 
have been given in writing at a regular meeting of the Society, at 
least one month previously. 


ARTICLE XVIII.— Order of Business. 


The order of business at each regular meeting shall be: 
1. Reading the minutes of the last meeting. 

2. Report of the Council upon membership. 

Report of the Curator. 

Reading of papers and discussions. 
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Notes and queries. 


LIST OF MEMBERS 


OF THE 


ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 


Corrected to September 18, 1882. 


The following list aims simply to facilitate correspondence with 
the members of the Society. It therefore only gives the post-office 
address of each member, and the particular form and style in which 
_he prefers to be addressed. So few members known to have uni- 
versity degrees having expressed a desire to have them printed in the 
list of members, and some having objected to this being done, it 
was thought best to omit them in all cases, Washington, D. C., is 
understood unless otherwise specified. 


ACTIVE MEMBERS. 


Dr. THOMAS ANTISELL, 1311 Q street N. W. 

Dr. A. T. AuGusTA, 1319 L street N. W. 

Dr. FRANK BAKER, 366 C street N. W. 

Mr. Henry M. BAKER, 1411 F street N. W. 

Dr. Emit BEssELs, 1441 Massachusetts Avenue N. W. 

Mr. Otis BIGELOW, 605 Seventh street N. W. 

Dr. J. F, BRANSFORD, U. S. Navy. 

Mr. J. STANLEY Brown, 1318 Massachusetts Avenue N. W. 
Hon. Horatio C. BurcHarp, U. S. Treasury Department. 
Mr. Epson A. Burpick, U. S. Pension Office. 

Dr. Swan M. BuRNETT, 1215 I street N. W. 

Prof. J. W. CHICKERING, Jr., National Deaf-Mute College. 
Mr. RANK H. CusHING, Zuiii, New Mexico. 

Rev. J. Owen Dorsey, Bureau of Ethnology, Box 585. 

Mr. CuHas. L. Dusols, 605 Seventh street N. W. 
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* Mr. Joun Irwin, Jr., U. S. Geological Survey, Box 585. 
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Capt. C. E. Dutton, U. S. A., Geological Survey, Bowsor. 
Mr. Tuo. F. Dwicut, Department of State. Nek) 
Prof. EpwarpD ALLEN Fay, National Deaf-Mute College. pees 
Dr. Roperr FLETCHER, 1326 L street N. W. 4 ae Ue 
Mr. Weston FLinv, Librarian U. S. Patent Office. pees 
Prof. E. T. Frisror, Columbian University. 

Dr. E. M. GALLAUDET, President National Deaf-Mute College, 
Mr. Henry GANnNeTT, 1881 Harewood Avenue, LeDroit Park, | : ; 
Mr. Abert S. GaTscHetT, Bureau of Ethnology, Box 591. 

Mr. C. D. Grpnry, U. S. Coast Survey Office. 

Mr. G. K. Givberr, U. S. Geological Survey, Box 591. ig 
Mr. H. P. Gopwin, “ Star”’ Office. 53 
Mr. G. Brown Goon, Smithsonian Institution. uk 
Prof. J. Howarp Gore, 1305 Q street N. W. 
Dr. CuHas. E. HAGNER, 1400 H street N. W. 
Dr. Wa. H. Hawkes, U. S, A., Army Dispensary, 1733 G street Nu 
Mr. H. W. HENsHAw, Bureau of Ethnology, Box 591. 

Mr. S. D. HinMAN, Bureau of Ethnology, Box 591. 

Dr. W. J. HorrMan, Bureau of Ethnology, Box 591. 

Mr. Wn. H. Homes, 18 Vernon Row.’ 

Dr. FRANKLIN B. Hovucu, Chief Bora) Div., Dept. of Agriculture, 
Mr. M. B. W. Houcu, 312 Indiana Avenue N. Ww. 

Dr. D. L. Huntincron, U. S. A., Army Medical Museum, i 
Mr. Davip Hurcueson, Library of Congress. . eet 
Mr. Ernest INGERSOLL, New York City. ae 


Dr. Jos. TABER JOHNSON, 937 New York Avenue N. W. 
Mr. GrorcE KENNAN, Lock box 23. 

Dr. A. F. A. KiNG, 726 Thirteenth street N. W. 

Dr. WILLIAM LEE, 2111 Pennsylvania Avenue. 

Mr. DANIEL LrEEcH, Smithsonian Institution. 
Mr. JoserH Lippey, 3043 West street, Georgetown. nf ae “ ohn 
Capt. E. P. Lutt, We Sir Ny, Navy Department. Bh 
Judge ARTHUR MacARTHUR, 1201 N street N. W. ee 
Rev. CLay MacCautey, 43 Linwood street, Roxbury, Massachusetts. _ 
Mr. Henry B. F. MACFARLAND, 1727 F street N.W. 
Col. GARRICK MALLERY, U. S. A., Bureau of Ethnology, Box 5H ; 
Prof. Oris T. Mason, 1305 Q street N. W. 
Mr. J. D. McGuirg, Ellicott City, Maryland. ee hse ae 
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Prof. A. P. Monracug, Columbian University. 


. JAMES FE. MorGAn, 905 E street N. W. 
. P. J. Murpuy, Columbia Hospital. 


Mr. E. W. NELSON, Colorado Springs, Col. 

Mr. J. A. Norris, 1236 Thirteenth street N. W. 
Mr. P. W. Norris, Bureau of Ethnology, Box 585. 
Mr. IvAn Petrorr, U. S. Census Office. 


Mr 


. J. C. Pituinc, Bureau of Ethnology, Box 585. 


Prof. SAMUEL PorTER, National Deaf-Mute College. 

Major J. W. PowELt, Box 585. 

Dr. D. WEBSTER PRENTISS, 1224 Ninth street N. W. 

Mr. S. V. Prouprit, U. S. Pension Office. 

Lieut. W. W. ReIsincrEr, U. S. N., 1209 Thirteenth street N. W. 
Dr. ELMER R. REYNOLDs, U. S. Pension Office. 


Mr. Wo. J. RuEES, Smithsonian Institution. 
Prof. C. V. RILey, 1700 Thirteenth street N. W. 


Mr. 
Dr. 
Mr. 
Mr. 


Louis W. RitcuHir, 3259 N street N. W., (Georgetown.) 
MILEs Rock, 1430 Chapin street. 

C. C. Royce, 607 I street N. W. 

Newton P. ScuppErR, Smithsonian Institution. 


Col. F. A. Srrty, U. S. Patent Office. 


. R. W. SHUFELDT, U. S. A., care Surgeon General. 
. C. W. SMILEY, Smithsonian Institution. 

. JOHN D. Situ, U.'S. Pension Office. 

. Z. T. SOWERS, 1324. New York Avenue. 


Gen. ELuis SPEAR, Lock box 1. 
Dr. J. O. STANTON, 1344 G street N. W. 
Mr. JAMES STEVENSON, Box 585. 


Mr. BENJAMIN SWALLOW, Washington, D. C. 
Prof. Cyrus THOMAS, 1246 Eleventh street N. W. 


Mr. Henry L. Tuomas, Department of State. 
Dr. J. Forp THOMPSON, 1000 Ninth street N. W. 


Dr. 


J. M. Toner, 615 Louisiana Avenue. 


Mr. FREDERICK W. TRUE, Smithsonian Institution. 
Mr. E. P. VinInG, Gen. Freight Dept., U. P. R. R., Omaha, Neb. 
Mr. Lester F. Warp, U. S. Geological Survey, Box 585. 


Dr. James C. WELLING, President Columbian University. 


Dr. 


H. C. Yarrow, 814 Seventeenth street N OW 


CORRESPONDING MEMBERS. 


, 


Mr. A. F. Ber in, Allentown, Pa. 

ic. Mr. DRAKE CarTER, Versailles, Ky. 

eee. a) = Mr. G. C. Comrort, Syracuse, N. Y. 

Ba: Mr. FRANK CowEN, Greensburg, Pa. 

Dr. R. J. FARQUHARSON, Des Moines, Iowa. : 
Major A. M. Hancock, Churchville, Md. 

Rev. HorAcE EDWIN HayDEN, Wilkes Barre, Pa. 

‘Dr. P. R. Hoy, Racine, Wis. : 

a ate Hon. J. Warren KEIFer, Springfield, Gia." a 
< . 4 ; Dr. Oscar Loew, Botanical Institute, Karl Strasse 29, Munich, G 
Dr. Joun G. Morris, Baltimore, Md. 

Mr. B. B. REDDING, 2100 California street, San Francisco, Cal. Pe 
Mr. J. H. Riverr-Carnac, Allahabad, India. 
Rev. EDMUND F. SLAFTER, Boston, Mass. ' 
Mr. W. C. WHITFORD, Milton, Wis. 

Prof. ALEXANDER WINCHELL, Ann Arbor, Mich. 


\ 


HONORARY MEMBERS. 


Prof. SPENCER F. BAIRD, Secretary Smithsonian Institution. 
Dr. WasHINGTON MaTrHEws, U. S. A., Fort Wingate, New Me 
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First RecuLaR MEETING, March 4, 1879. 


Mr. Frank H. Cushing read a paper entitled ReLtic Huntine.? 
Mr. P. W. Norris read a paper entitled Some Moves or INDIAN 
BuRIAL.’ 


SECOND REGULAR MEETING, March 18, 1879. 


Mr. G. K. Gilbert read a paper entitled Some Inp1an Picto- 
GRAPHS.” a e 

Prof. Otis T. Mason made some OBSERVATIONS ON AZTEC AND 
GUATEMALAN ANTIQUITIES.° 


THIRD REGULAR MEETING, April 1, 1879. 


Mr. Frank H. Cushing read a paper entitled ARRow-HEAD 
MAkINc.* 
Mr. G. K. Gilbert concluded his paper on Inp1An PicTocRaApPuHs.? 


FourRTH REGULAR MEETING, April 16, 1879. 


Dr. Swan M. Burnett read a paper entitled CoLor-BLINDNESS AS 
AFFECTED BY Race.° 


1« Abstract of Transactions of the Anthropological Society of Washington, 
D. C., with the Annual Address of the President, for the First Year ending January 
20, 1880, and for the Second Year ending January 18,1831. Prepared by J. W. 


' Powell.” Washington, 1881. P. 3. , 


2 Loc. cit., p. 4. 8 Los. cites p- 0: * Lots Cit... Pi 7 
5 Zoc. cit. p. 7: Cf. “Color-Blindness” in “ National Medical Review,” April, 
1879, vol. I, pp. 191-198; also “ Results of an examination of the Color-Sense of 
3,040 children in the public schools of the District of Columbia,” in “Archives of 
Ophthalmology,” New Yori, vol. VIII, pp. 191-199; also reprint. Translated 
into the “Archiv fiir Augenheilkunde ” Bd. IX,S. 146-148, and Separat-Abdruck, 
21 
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' FirtH Recutar MEETING, May 5, 1899. 


Mr. Wills De Hass read a paper entitled PRoGREss OF ARCH/O- 
LOGIC RESEARCH IN THE UNITED S?TaTEs." 

Prof. J. Howard Gore read a paper entitled THe Otp Roman 
SENATE; A StuDY OF DELIBERATIVE ASSEMBLIES." 

Mr. Albert S. Gatschet read a paper entitled InDIAN COLOR 
NameEs.? 


StxtH RecuLar MEETING, May 20, 1879. 


Dr. Miles Rock read a paper entitled InpIAN PICTOGRAPHS IN 
New Mexico. 

Dr. Elmer R. Reynolds read a paper describing an ABORIGINAL 
Paint Quarry.‘ 

The Secretary read a paper by Mr. Victor Harvard entitled 
FRENCH AND, INDIAN HaLr-BreEDS oF THE NortTHwEst.® 


SEVENTH REGULAR+MEETING, June 3, 1879. 


Col. Garrick Mallery read a paper entitled CompaRaTIVE MyTHOL- 
OGY OF THE Two INDIEts.° 

Dr. Elmer R. Reynolds read a paper entitled ABORIGINAL CEM- 
ETERIES NEAR Piscataway, Mbp.° 


EIGHTH REGULAR MEETING, June 17, 1879. 


Prof. Theodore Gill, by invitation, read a paper ON THE Zo6- 
LOGICAL RELATIONS OF Man.’ 


NintH RecuLtar MEETING, October 7, 1879. 


Col. Garrick Mallery gave an account of the proceedings of the 
Anthropological Section of the American Association for the Ad- 
vancement of Science at its meeting held at Saratoga, New York. 


POE Les. DAO « 
2 Loc. cit., p. 10; Also: “ Adjectives of Colorin Indian Languagés,” in “Ameri- 
can Naturalist,” vol. XLII, pp. 475-485. 


BIL RCC ag pila 4 Loc.\ cit. \p. Lil. § Loc. cit., p. 12. 
SZ ac.cit.s ipa tae MZ oc7t2.,ipak hs 
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Prof. Otis T. Mason made some remarks upon the preservation 
of ancient monuments.’ « 


TenTH Recutar MEetTING, October 21, 1879. 


Col. Garrick Mallery read a paper entitled THE Sicn LANCUAGE 
OF THE NorTH AMERICAN INDIANS.” 


ELEVENTH RecuLAR MEETING, November 4, 1879. 


Dr. W. J. Hoffman read a paper entitled PolsonED WEAPONS 
OF NorTH AND SouTH AMERICA.® 

Mr. G. Brown Goode read a paper entitled Tur USE oF 
AGRICULTURAL FERTILIZERS BY THE AMERICAN INDIANS AND TIE 
EARLY ENGLISH COLONISTS.‘ 


TWELFTH REGULAR MEETING, November 18, 1879. 


Prof. Otis T. Mason read a paper entitled A CoMPARISON OF A 
WriTTEN LANGUAGE WITH ONE THAT IS SPOKEN ONLY.® 

Dr. Elmer R. Reynolds read a paperON THE ABORIGINAL SHELL- 
Heaps aT Pore’s CREEK, MARYLAND.® 


THIRTEENTH REGULAR MEETING, December 2, 1879. 


Mr. John C. Lang read a paper entitled ANnciENT Maps oF 
NortH America.! 


wot, \f).' I'7s 

2 Loc. cit., p. 19: Cf. “ The Gesture Speech of Man,” address by Col. Gar- 
tick Mallery, Chairman of Subsection of Anthropology of the A. A. A. S.3 
* Proceedings,” vol. XXX, pp. 283-313; also “Sign Language among North 
American Indians compared with that among other Peoples and Deaf-Mutes,” 
in “ Annual Report of the Bureau of Ethnology,” 1879-80, pp. 269-552. 

EBL ob. att... Ds 20s 

#“American Naturalist,” vol. XIV, pp. 473-479. 

5«Abstract of Transactions, &c.,’”’ p. 21; also “ Bulletin Philosophical Society 
of Washington,” vol. III, pp. 139-140. 

SPE des. Cils;\D) 23- VZoc. ctt., p. 25. 
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Dr. Miles Rock read a paper ON THE Bence RowER or’ 
ICAL FOREST GrowTH IN TRINIDAD I¢LAnpD.' 
Capt. Edward P. Lull, U. S. N., read a paper ON THE Der 
MINATION OF THE AGE OF Bheahoae REMAINS.? a 
Prof. C. V. Riley read a letter from a correspondent, Mr. Pe a 


q 


able cave in a mountain standing in the valley of the Rio Nazas, Ste ite 
of Durango, Mexico.° 


the Indian story of the ‘‘ Three peers = 4 
Dr. Elmer R. Reynolds read a paper entitled TURTLE- BACK C1 
AND THEIR UsEs.* 


FIFTEENTH REGULAR MEETING, January 6, 1880. mee 


fer 
Mr. J. D. McGuire read a paper entitled SHELL-HEapPs OF a . 
River, Maryianp.$ 
SIXTEENTH REGULAR AND SECOND ANNUAL Nene Jan 1< 
20, 1880. 


The annual election of officers took place, with the olowin 
result : ‘ 


PRESIDENT | ">. s/s. ae net Je OW POW BLL 
buoy ons 
\GE . . 
VICE-PRESIDENTS . . : : kane oe MAE 
WILLS DrEHASS. 
CORRESPONDING SECRETARY . . OTIS T. MASON. 
RECORDING SECRETARY <b ihe ELMER R. REYNOLDS. 
TREASURER. ; ‘ é : JOHN C. LANG. 
CuratoR . .  .- . .» , FRANK H. CUSHINGRaae 


E. M. GALLAUDET. 
H. 'C YARROW. 


CounciL AT LARGE oY Wap: y = ‘a ees 4 
. | J. M. WILSON. 
| ELLIOTT COUES. * 
1 Loc. cit., p. 26. BL arcit..)\p.2ys 1 ae 
4 


8 Loc. cit., p. 29; cf. “Bull. No. 3, U. S, Entomological Commission,” p 
4 Loc. cit., p. 30. 5 Loc. cit, p. 31. . 
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Commander W. Bainbridge Hoff, U.S. N., read.a paper entitled 
A STRANGE Cuarr.' 


SEVENTEENTH REGULAR MEETING, February 3, 1880. 


Dr. Wills DeHass read a paper entitled THz Mounp-BuILDERs: 
An INQUIRY INTO THEIR ASSUMED SOUTHERN ORIGIN.? 


EIGHTEENTH REGULAR MEETING, February 17, 1880. 


Dr. H. C. Yarrow read a paper entitled Buriat ‘Customs oF 
THE NortH AMERICAN INDIANS.® 

Prof. J. Howard Gore read a paper entitled THE DEVELOPMENT 
OF DELIBERATIVE GOVERNMENT AMONG THE NORTH AMERICAN 
INDIANS.‘ 


; 


NINETEENTH REGULAR MEETING, March 2, 1880. 


The President, Major J. W. Powell, delivered his Annual Address, 
the subject being THE EvoLUTION Or LANGUAGE, AS EXHIBITED 
IN THE SPECIALIZATION OF THE GRAMMATIC PROCESSES, THE Dir- 
FERENTIATION OF THE PARTS OF SPEECH, AND THE INTEGRATION 
OF THE SENTENCE; FROM A STuDy oF INDIAN LANGUAGES.?® 


1 Loc. cit., p. 33; also in “ The Evening Star,” Washington, D. C., Jan. 24, 

1880, p. 2. ‘ 
E = 

2 Loc. cit., p. 55- 

3«« Introduction to the Study of Mortuary Customs among the North American 
Indians, by Dr. H. C. Yarrow, Act. Asst. Surg. U. S. A., published by the 
Bureau of Ethnology, Washington, 1880. Cf. “ A Further Contribution to the 
Study of the Mortuary Customs of the North American Indians,” by the same 
author, in “Annual Report of the Bureau of Ethnology,” 1879-80, pp. 87-203. 


4 Loc. cit., p. 58. 


5 Zoe. cit., p. 35. Cf. “Introduction to the Study of Indian Languages,” 2d 
edition, Washington, 1880, by J. W. Powell, Director of the Bureau of Ethnology, 
Chapter II; also “ Annual Report of the Bureau of Ethnology,’’ 1879-’80, pp- 
1-16. 
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TWENTIETH REGULAR MEETING, March 164, 1880. 


Mr. Albert S. Gatschet read a paper entitled THE Four CrEa- Tee 
TIONS OF MankinD—A TuavaTi Mytu.? : 


TwENtTy-First REGULAR MEETING, April 6, 1880. 


Mr. C. C. Royce read a paper on THE INDIAN TITLE—THE 
METHOD AND CHRONOLOGY OF ITS EXTINGUISHMENT BY THE 
UNITED STatTEs.” 


TwWENTy-SECOND REGULAR MEETING, April 20, 1880. 


Mr. Lester F. Ward read a paper entitled PRE-SociaL Man.° 


TWENTY-THIRD REGULAR MEETING, May 4, 1880. 


Mr. A. L. Guss read a paper entitled WHo WERE THE Massa- 
WOMEKES ?* 


TwentTy-FourtH REGULAR MEETING May 18, 1880. 


Dr. Elmer R. Reynolds read a paper on THE DuNBARTON ABO- 
RIGINAL SOAPSTONE QUARRY.? RY 

Prof. E. A. Fay read a paper entitled THe TEsTIMONY OF THE 
RoMANCE LANGUAGES CONCERNING THE ForMS OF THE IMPERFECT IS 
AND PLUPERFECT SUBJUNCTIVE IN THE ROMAN FOLK-SPEECH.® é 


1 Joc. cit., p. 60. e 

2 Loc. cit., p. 64: also “ Cessions of Land by Indian Tribes to the United 
States : illustrated by those in the State of Indiana,’’ by C. C. Royce, in “Annual | 
Report of the Bureau of Ethnology,” 1879-89, pp. 247-262, with map. whe 


8 Loc. cit., p. 68. This paper is condensed from Chapter VI (vol I, pp. 


424-446), of the author’s forthcoming work, “ Dynamic Sociology, &c.,” in 
press, D. Appleton & Cot, New York. 


# Loc. cit., p. 71- 

5 Twelfth annual Report of the Peabody Museum of Archzolegy and Eth- 
nology,”’ Cambridge, 1879, pp. 526-535; also reprint. 

6« Abstract of Transactions,’ &c., p. 72: also in full in “ The American Journal 
of Philology,” vol. I, pp. 410-415. 
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TWENTY-FirtH REGULAR MEETING, June 1, 1880. 


Prof. Samuel Porter read a paper entitled Is THOUGHT POSSIBLE 
WITHOUT LANGUAGE?—CasE or A Dear-MureE.' 


TWENTY-SIXTH REGULAR MEETING, June 15, 1880, 


: Major J. W. Powell, President of the Society, read a paper enti- 
tled WyanpDoT GoVERNMENT—A SHORT STUDY OF TRIBAL SOCIETY.? 


TWENTY-SEVENTH REGULAR MEETING, October 5, 1880. 


Col. Garrick Mallery read a paper entitled SCHEME OF THE 
TENTH CENSUS FOR THE ENUMERATION OF UNTAXED INDIANS.® 

Dr. Elmer R. Reynolds gave an account of an OssuARY AT 
ACCOTINK, VIRGINIA. 


TweENtTy-EIGHTH REGULAR MEETING, October 19, 1880. 


Mr C: C. Royce read a paper entitled AN INQUIRY INTO THE 
History AND IDENTITY OF THE SHAWNEE INDIANS.‘ 
Mr. M. B. W. Hough read a paper entitled CivitizaTion.°® - 


No quorum was present on November 2, 1880, and therefore no 
meeting was held. 


Twenty-NintH REcuLAR MEETING, November 16, 1880. 


Prof. J. Howard Gore read a paper entitled TUuCKAHOE OR 
InpDIAN Breap.® 


1 Loc. cit., p. 74; also in full in “ Princeton Review,” Jan. 1881, pp. 104-128. 

* Loc. cit., p. 76; also in “Annual Report of the Bureau of Ethnology,” 1879— 
"80, pp. 57-69. 

"Los, Git., Pp. 92. * Loc. cit., p. 94. 5 Toc. cit., p. 109. 


§ Zoc. cit.,p. 101. To be published in full in the “Smithsonian Report” for 
1831. 


IN THE Gein VALLEY. 


xg 
THIRTIETH REGULAR MEETING, December 7, 1880. 


‘Mr. Albert S. Gatschet read a paper enitied SuPERSTITIONS. 


“a 


ay. Turty-First REeGuLaR MEETING, oe 21, 1880. 


oe. IZED es 2 


No quorum was present on January 4, 1881, and the 1 me t 
was postponed. 


January 18, 1881. 


pr The annual election of officers was held. The following ¢ off 


; 
1 were Meee (a 
PRESIDENT . 7 apa : J. W. POWELL. 
rf oa MALLERY. — 
ap OTIS T. MASON. sida 
VICE PRESIDENTS . : Zi ; H.-C. YARROW. 
ei GEORGE A. OTIS. 
CoRRESPONDING SECRETARY . : CACAROY GE? 
RECORDING SECRETARY | : : LESTER F. WARD. 
; TREASURER 2 : A % J. HOWARD GORE. 
Bi ts CURATOR eae : .»  W. J. HOFFMAN. 
[ J. C. WELLING, 
? Ff. A. SEBEL, 
MILES ROCK. 
| CouNCIL > a as . . H. L. THOMAS. 
" me J. M. TONER. 


re « 1 Loc. cit., p. 103: ; 2 Loc. tit., p. 106. 
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Tuirty-THIRD REGULAR MEETING, February 1, 188r. 


The President, Major J. W. Powell, delivered his annual address 
. On LimITATIONS TO THE USE OF SOME ANTHROPOLOGIC DatTa.! 


TuiRTY-FouRTH REGULAR MEETING, February 15, 188r. 


Mr. Ilenry L. Thomas read a paper ON SoME PECULIARITIES 
IN THE USE OF Moops IN THE PRINCIPAL NEO-LaTIN LANGUAGES. 

The following is an abstract: 

The object of the paper was to illustrate various points of com- 
parison existing in the use of the moods in the principal Neo-Latin 
languages. Mr. Thomas referred, in the first place, to the meagre 
degree of attention which has been given to the subject of the 
accurate use of the moods by the Italian grammarians, and the 
devotion with which almost all of them continue to regard the 
usage of Boccaccio and the writers of that period. He next called 
attention to the service rendered to the Italian language of the 
present day by Giuseppe Rigutini, a citizen of Florence, who has 
done much for the promotion of stylistic purity by the publication 
of his Vocabulary of the Spoken Language, a work which marks 
an epoch in Italian lexicography, inasmuch as the author, boldly 
striking out into a new path, has had the courage to disregard the 
usage of Petrarch and Boccaccio, and to accord a scientific treat- 
ment to the language of to-day. 

Many examples were adduced with a view to presenting a kind 
of parallel view of the use of the moods (principally the subjunc- 
tive) in French, Italian, Spanish, and Portuguese. A few examples 
of the use of the French subjunctive, as exhibited in writings a 
little more than two hundred years old, were given to show that 
this mood was then used (or that its use was at least allowable) in 
- connection with verbs of thinking and believing, in affirmative sen- 
tences, and the fact was adverted to that that practice no longer 


1 Loc. cit., pp. 113-136; also in “Annual Report of the Bureau of Ethnology,” 
1879-80, pp. 71-86. 
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prevails in any of the languages under considerdtion, with the 
exception of Italian. 

Reference was incidentally made to deviations by classic writers 
and reputable modern Latinists from the rule that ‘‘ dependent 
clauses, containing an indirect question, take the subjunctive.’’ It 
was shown that, while such deviations were frequent in Plautus and 
Terence, they were of by no means rare occurrence in the writings 
of many Latin poets, of Seneca, and even of Cicero, although, in 
the instances in which the last-named writer deviates from this rule, 
modern editors have made him conform to it. 

Attention was called, in conclusion, to certain points connected 
with the use of the tenses of the Portuguese subjunctive, in refer- 
ence to which modern grammarians continue to advocate a usage 
which is really, at the present day, practically obsolete. 


The paper was discussed by Prof. Fay, Dr. Antisell, 2 Welling, 
Mr. Ward, and Prof. Mason. 


Prof. Fay expressed his gratification at listening to so learned a. 


production, and regarded it as confirmatory of the views he had 
previously presented to the Society." 

He regretted that it was not possible to systematize the data in 
more exact chronological order. 

Dr. Antisell remarked upon the tendency of lonudeiee to dis- 
pense more and more with the subjunctive mood as to a great 
extent a useless appendage. 

Dr. Welling also noted the progress made in sloughing off 


redundant forms, and thought it quite possible that this process — 


might go too far. He said that there was a very perceptible differ- 
ence in the meaning conveyed by the English subjunctive and 
indicative, which it would be a pity to lose the power of expressing. 

Mr. Ward was interested in the cases adduced in Latin of the 


dependent interrogative with the indicative, which appears to be 


chiefly used in colloquialisms, showing that the common people 
were disposed to eliminate unnecessary grammatical formalities. 


1See p. 26, supra. 
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He also alluded to the complicated character of savage and barba- 
ric languages, and regarded this tendency towards simplification as 
constituting a true progress towards practical economy in speech. 

Dr. Elmer R. Reynolds read a paper giving a description of an 
ABORIGINAL BuRIAL-CAVE IN THE VALLEY OF THE SOUTH SHEN- 
ANDOAH. 

The cave in question is situated in Limestone Hill, an eastern 
spur of the Massannutton Mountain, nine miles northwest of Luray, 
Va. The hill lies on the southern bank of the river, from which it 
is separated by a narrow valley a few hundred yards wide. An old 
village lies about a fourth of a mile west of the cave, and nearer 
by is, or rather was, an extensive cemetery. The entrance to the 
cave itself is situated about forty feet above the valley, on a steep 
and thickly wooded hillside. The opening is oblong, six feet east 
and west by two feet north and south. The descent is vertical for 
six feet, and from thence slopes very steeply down in a south- 
westerly direction. This room, or passage, is about twenty-five feet 
long by twelve or fifteen feet high; the floor is covered with large 
boulders and slabs of limestone intermixed with human bones and 
débris washed down from the hillside above the opening. 

Leading from this chamber is a passage seventeen feet in length 
by fourteen inches in height and twelve inches in width. This 
passage, or gallery, ends in a room ten feet long, eight feet high, and 
from four to six feet wide. Beyond this chamber and approached 
through a narrow opening is a third chamber from four to six feet 
high, six feet long, and four feet wide, the length being transverse 
to the others. Another passage leads from this by two openings, 
one extending in a westerly direction on a line with the floor and 
the second situated about four feet above and partially closed by 
depending stalactites. This superior passage slopes downward, and 
joins the lower opening about three feet from the floor. The 
smaller of these stalactites was broken away, and an ineffectual 
effort made to force a passage beyond. ‘The largest stalactite at 
this opening was from seven inches to a foot in diameter and about 
three feet long. 
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The floors in all the chambers and passages were composed of 


travertine with a soft tufaceous deposit above. The floors average 


from three-fourths of an inch to two or three inches in thickness, 
and, under ordinary circumstances, would require a considerable 
period of time in their formation. 

Upon breaking through these floors with a pick-axe—which was 
not accomplished without some difficulty owing to the hardness of 
the material—a solid compact mass of ashes, coal, and sand, and a 
profusion of human bones were found. Only a few animal bones 
were found ; among these were the bones of the squirrel and turtle. 
Several very finely preserved crania were also found firmly attached 
to the side of the third chamber below the floor. Only one of 
these was dislodged without injury, the others being thickly coy- 
ered with tufa. 

Two or three shafts were sunk down to a depth of about three 
feet. Human bones and ashes were found at all depths. 

Both chambers (Nos. 3 and 4, not including the entrance, or long 
passage) were alike in character below the floor. 

Notwithstanding the presence of charcoal and ashes, none of the 
bones showed any traces of cremation. The speaker felt confident, 
however, that upon cleaning out this cavern to a depth of ten feet, 
he would find abundant proof that this system of burial had been 
practiced at this place, although the process may have been, and 
probably was, carried on outside of the cave previous to final 


sepulture. He based this hypothesis upon the fact of finding | 


unquestionable evidences of cremation in both primary and sec- 
ondary burial mounds and ossuaries in the same valley. 

This cave was examined with the assistance of Mr. Benton P. 
Stebbins, of Luray; Dr. Logan, of Cedar Point; Mr. Joseph 
Keyser, on whose estate the cave is situated, and also by Messrs. 
William Oothout and Joseph Williamson, both of whom are 
attached to the Bellevue Hospital Medical College of New York 
City. These gentlemen came on from the east expressly to assist 
the speaker in his aboriginal research in the Shenandoah Valley. 
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To Messrs. Oothout and Williamson the speaker was deeply 
indebted for sketches, diagrams, and measurements of the mounds 
and other aboriginal remains subsequently explored by the party. 

With reference to the age of the burial cave, as a place of 
' sepulture, the explorer cautiously reserved his opinion until he 
should again visit the locality and complete his research by remov- 
ing all the déé7zs in the bottom to a depth of two or three yards. 
The present floor, he thought, is now near the former roof of the 
cave. 

Some of the stalagmites on the floor of the second chamber 
were four inches in diameter at the base and nearly a foot high ; 
yet this feature could not safely be taken as an indication of the 
time since the cave had ceased to be used for burial purposes, as 
the free humidity of the overlying soil—or an absence of the same 
condition—would have a direct tendency very greatly to accelerate 
or retard the formation of both travertine and stalagmites. 


Tuirty-FirTH REGULAR MEETING, March 1, 1881. 


Mr. Ivan Petroff read a paper entitled AMPHIBIOUS ABORIGINES 
oF ALASKA. 


He described a peculiar tribe of Innuits who inhabit the lower 
Kuskoquim and the coast from Cape. Newenham nearly to Bristol 
Bay, in Alaska, and who spend at least half of their time on or in 
the water. Their houses are built close to the sea-shore, and they 
spend a large part of their time in their skin-boats or “ kiaks.”’ 
The children go nearly naked, and are as much at home in their 
kiaks as on land. The people live chiefly on fish and seals, which 
they spear with great skill. They keep their weapons and boats 
scrupulously clean, this being essential to success in hunting, but 
pay no attention to the cleansing of their own bodies which are 
allowed to become extremely filthy. They eat their food for the 
most part uncooked. Storms and tides often inundate the swampy 
shore on which their partly subterranean dwellings are built, and 
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filling them with water, drive the inmates out to take refuge on the 
roof, where whole families are often huddled together for hours or 
even days. In making long journeys to remote fishing-grounds the 


father takes the young children in the kiak and the women follow 


the low swampy shore on foot, often wading waist deep across — 


estuaries or through marshes. If a storm rages in the night the 
kiak is turned on its side and the family sleep with their heads 
alone protected under it and the remainder of their bodies stretched 
out upon the ground. 

The private dwellings are dark so that that they cannot work in 
them, but they construct large council-houses, or kashimas, lighted 
by a spacious opening in the roof, and where they assemble and 
make their weapons and canoes, and work at curious carvings in 
ivory. Here also the young men gather to listen to the adventures 
of their elders, and be trained in the pursuits of life. They pur- 
posely inure themselves to hardships, such as sitting upright for 
entire nights to fit them for long watches in their kiaks at sea, and 
in this process of education the old men are very severe task- 
masters. The young man is emancipated from all family connec- 


tion as soon as he is able to build himself a kiak. He then ceases _ 


to be a permanent resident of his village, and roams about as fancy 
dictates. On the banks of the Togiak the writer had found whole 
communities, men, women, and children, moving from place to 
place from May until October or November, without house or 
shelter except the upturned kiak. One of these serves a whole 
family ; and there are times when as many as four or five hundred 
such temporary shelters can be seen on bars and along the low 
banks of the stream where fish and game abound. ‘They present 
a striking appearance when the members of a family crowd their 
heads into the circular opening of the kiak with their feet and 


? 


bodies protruding and exposed to the rain. ‘‘Surely,’’ remarked 
the speaker, ‘‘many species of animals employ greater sagacity 
and energy in providing shelter for themselves and offspring.’’ 


These people drink a great deal of water without regard to 
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quality, taking it often from stagnant pools or ponds, where fish 
are cleaned and offal is thrown in. In their excursions out to sea 
they never take supplies of fresh water, but drink sea water. These 
practices have no apparent effect on their health. They never 
bathe or wash their bodies, but on certain occasions the men light 
a fire in the kashima, strip themselves and dance and jump around 
until in a profuse perspiration. They then apply urine to their 
oily bodies and rub them until a lather appears, after which they 
plunge into the river. The sports of children are all aquatic, such 
as sailing miniature canoes or pieces of drift wood, building fish- 
traps, throwing spears and arrows at gulls and other birds, and then 
wading or plunging in to recover them. In winter these people 
huddle together in their little quarters where they have no form of 
artificial heat except what is furnished by smoking and flaring oil 
lamps with wicks of moss. These houses are exceedingly close, 
and the only avenue through which air can enter is littered up 
with offal and filth of all kinds. 


The paper was discussed by several members. 

Prof. Mason inquired whether these people were much subject to 
diseases, such as consumption and rheumatism, and also relative to 
their longevity. 

Mr. Petroff replied that they were subject to consumption. He 
thought that 50 years would be about the maximum age attained 
by them. 

Major Powell remarked that the council-house is an institution 
common to. many tribes, and that in most tribes it is called 
the sweat-house, or sudatory. He said that the Indian tent is 
a modern innovation, and that formerly they had dwellings of 
various kinds and materials. The skin tent was simply their por- 
table shelter, besides which they had permanent ones. He also 
spoke of the great power of tribes to adapt themselves to their 
environment, and described the natural development of the 
pueblo dwellings and fortified villages from a primitive origin in 
mere temporary piles of loose stones thrown up for protection. 

Dr. Reynolds stated that in Portugal, where soap was often very 
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dear or difficult to obtain, clothes were sometimes Washed in urine 
as a substitute for it. 

Dr. Morgan regarded the statement that the Innuits drank sea- 
water as very remarkable and unparalleled; he said he had heard 
that those shipwrecked sailors who remain in the water hold out 
longest owing to absorption through the pores of their skin, but 
they eventually die of thirst. 

Mr. Petroff replied that he had employed them to take him out 
to sea, and seen them drink sea-water, never asking him for any of 
the fresh water he took with him. 

Mr. Guss asked how far out to sea they ever ventured, and Mr. 
Petroff answered that they frequently went out of sight of land. 


Dr. A. F. A. King read a paper entitled ‘‘ THE EvoLuTIoNn oF 


? 


MarRIAGE CEREMONIES AND ITS IMPORT,’’ in which he endeavored 
to show : , 

1. That primitive man, probably, had no marriage ceremony, 
but was governed in his sexual relations very much after the 
manner of brute animals, according to the ‘‘law of battle’’ 
among males, and the law of ‘sexual selection.”’ 

2. That the beginning of marriage ceremonies grew out of 
elements appertaining to social evolution-and were not due to any 
anatomical or physiological changes in the organism, and resulted 
in the practical setting aside of the old law of ‘‘ sexual selection ;’’ 
just as at the present day we know marriages are most frequently 
determined by qualifications as to property, education, social 
position, political influence, &c., &c. 

3. By the same factors the law of ‘what he termed ‘ “cestruational 
selection ’’ or ‘‘recurrent sexual coincidence’’ had been practically 
set aside. The natural working of this law provided that the 
human female (like the females of other beings) should only admit 
approaches of the male at periods more or less coincident with the 
epochs of ovulation. It, therefore, contributed to promote repro- 
duction and perpetuation of the species. It accorded the female 
the privilege of consent or refusal. Throtghout nature the male 


was the wooer, the female was wooed. It secured the female the 
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liberty of refusal during gestation, as well as the power to decline 


additional males when her physiological wants had recently been 


satisfied. Female animals were endowed with ample means of pro- 
tection from the approaches of unwelcome males. It can scarcely 
be otherwise than that woman originally possessed the same privi- 
lege. 

In connection with this part of the subject Dr. King referred to 
the views of McLennan, Lubbock, Spencer, and others, in support 
of the idea that the social evolution of the human race had been 
accompanied by phases of development, in which women had been 
made the slaves of men and had been bought and sold as wives, or 
betrothed for a consideration when infants, and subjected to mar- 
riage consummation regardless of any expressed desire or physio- 
logical want. Our own marriage customs were an outgrowth of 
these early phases of social evolution. 

In conclusion Dr. King stated his belief that the present system 
of marriage among civilized peoples was, all things considered, the 
best that could possibly be devised. Monogamy, in order to satisfy 
the physiological wants of civilized males, may necessitate violation 
of the law of ‘‘ cestruational selection’’ and compel the continuance 
of sexual union during pregnancy, and this, in its turn, might add 
to the ills of woman and multiply the diseases peculiar to her sex ; 
but it was nevertheless a necessity, inseparable from the usages and 
maintenance of a high civilization. We might as well settle down 
to the conviction, once and for all, that it was useless to attempt a 
strict adherence to physiological laws and at the same time regard 
the requirements of civilized life; and hence had arisen, with the 
growth of every form of civilization, the enactment of State laws 
and the development of religions, without which the control and 
subjugation of natural instincts, in a way to secure the best results 


to all individuals composing a community, would be impossible. 


Mr. Ward made some remarks on the portion of the paper which 
referred to the great difference between the sexual habits of human 
beings and of animals. He applied to the phenomenon as mani- 
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fested by man the term ‘‘ male sexual selection’’ which he put in 
contrast with sexual selection proper as described by Darwin, and 
which is female sexual selection. This last he claimed was in turn 
due to natural selection, and the chivalrous deportment of male 
animals towards the females, which alone enabled the latter to 
select, had resulted from the natural selection of those species dis- 
playing it most by the inevitable extermination of those that sought 
gratification by force after the manner of uncivilized man. He 
regarded male sexual selection as a purely psychological phenome- 
non, and due to the influence of the mind in bringing about 
changes in the sexual habits of the human female. Both sexes 
becoming rational through the development of the brain, the males 
learned by various manifestations of cunning to influence the 
females in the direction of overcoming the apathies and aversions 
which nature gives her as a protection to her sex. Man appealed 
to woman’s imagination and to her reason, faculties wanting in 
the lower animals; through appeals to her imagination he was 
gradually able to excite sexual feeling in her at times when pure 
instinct forbade it; through appeals to her reason he was able to 
secure submission at such times in exchange for other favors which 
he could confer and of which she in her subject state stood in great 
need. Even sexual caste, and the reverence of the women for the 
men by which the latter further secure the submission of the former 
at unnatural periods, is possible only to beings with developed 
mental faculties. In these and other ways a complete revolution in 
the sexual nature of woman had been produced. It must have 
taken place as gradually as cerebral development itself, otherwise 
adaptation would have been impossible. By it.men, instead of 
being chosen by women, became the choosers of their wives, and 
female, had been converted into male sexual selection. Remark- 
able morphological changes had been the result, and just as in ani- 
mals under female sexual selection male beauty had beefy produced, 
so in man under male selection female beauty had become predom- 
inant. He remarked upon the scarcity of scientific data on this 
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important question, and thought that medical men and biologists 
should take up and prosecute the investigation of comparative ovu- 
lation, menstruation, and sexual physiology. 

Major Powell stated that the social life of savages had been much 
falsified by unscientific travelers seeking to invent large stories of 
their adventures among them; that in none of the tribes of North 
American Indians with which he was acquainted were children mal- 
treated or women made slaves. On the contrary, the wife always 
belongs to a different gens from the husband, and he dare not harm 
her on penalty of vengeance from her own kinsfolk. He also said 
that there existed a fair division of labor between the sexes. The 
men provided for their families and the women performed the 
domestic service. He had seen much affection manifested between 
husbands and wives and by parents for children. Stories of infanti- 
cide were usually false. The theories of McLennan and Lubbock, 
relative to exogamy and endogamy, applied to none of our Indians, 
and he believed it to be wholly unsound, and due to superficial 
investigation, and especially to the confounding of the gens with 
the tribe. Marriage may occur within the tribe, but not within the 
gens; and different observers, utterly ignorant of their social sys- 
tem, have at times reported facts of the one and at times of the 
other of these classes, and created a totally false impression. 

Mr. Dorsey made a few remarks strongly confirmatory of Major 
Powell’s statements. 

Dr. King asked whether the tribes under consideration did not 
occupy a comparatively high social position, and whether the theo- 
ries combated might not hold true for much lower races. 

Major Powell replied that for all tribes known to him, or from 
- which any reliable accounts had been received, this was not the case. 


THIRTY-SIXTH REGULAR MEETING, March 15, 188tr. 


Mr. Lester F. Ward read a paper entitled Pottrico-SociaL Func- 
TIONS.’ 


1« Penn Monthly,” Vol. XII, May, 1881, pp. 321-336. 
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The principal object of this paper was to point out the wide 
schism which exists at the present epoch between the theories of 
political economists and the practices of States. The former are 
dominated by the negative ideas of Adam Smith and the English 
doctrinaires which constitute nearly all the literature of the subject, 
and are taught and professed almost universally. Notwithstanding 
this it was shown by profuse illustrations from history and statistics 
that the policy pursued by the various governments of the world is 
totally opposed to these teachings, and scarcely at all affected by 
them. The political economists declare that the true province of 
government is simply to protect the spontaneous operation of natu- 
ral laws working in society, which will then work out all the results of 
civilization, and that any interference with these natural operations 
will be either wholly inoperative or will result in mischief. They 
found their doctrines upon the observed phenomena of the physical 
world which are known to be uniform and invariable. This they 
hold to constitute true political science, analogous to all physical 
science. 

Notwithstanding the unanimity of writers, past and present, on 
this subject, positive state regulation, especially during the last 
quarter of a century, has made rapid strides, and nearly all civil- 
ized governments are openly violating these economic rules. The 
post office, the telegraphs, and the railways of many countries are 
passing under government control, while national banking and 
national education are rapidly superseding private banking and 
private instruction. 

It was further shown that the desire for positive regulation con- 
sists for the most part of a mere intuition, or social instinct, and 


coexists, even in the same individual, to a great extent with the ~ 


incompatible belief in the /azssez faire policy of the schools.. This 
greatly complicates the problem, and renders it highly important 
that a clear exposition of the grounds on which the positive policy 
is conducted be made. In seeking to do this it was shown that the 
unrestrained operations of natural laws in social phenomena invari- 
ably result : . | 
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1. In unjustifiable inequalities in the distribution of wealth, due 
to the general truth that there is no necessary harmony between 
natural law and human advantage. 

2. In enormous waste of created products, due to the ruinous 
excesses of competition, entailing failures and losses. 

3. In artificially increased prices, due to over-supply, the result 
also of competition, especially in distributive industries. 

4. In dangerous monopolies, whether industrial or financial, 
which threaten to enslave labor and dictate commerce. 

These propositions were supported by statistics of corporations 
and of public and local debts. It was also argued that, from the 
standpoint of science and the laws of evolution, all these results 
are the normal and legitimate products of natural law, and that 
there is no tendency in unregulated nature to reverse the process 
and disentangle these complicated social phenomena. 

It was moreover denied that all attempts at government regula- 
tion had proved failures or resulted in an excess of evil to society. 
The various industries which have been absorbed by government 
and successfully conducted were enumerated at length, and it was 
shown that there were many such in this country, still more in Great 
Britain, and a maximum number on the continent of Europe. 
The extent of State ownership and management of telegraph lines 
in England and in Europe generally, and of railroads in Germany, 
France, Belgium, and Italy was exhibited by facts and figures; the 
prevalence of national savings banks throughout Europe and the 
character of the systems of education of Germany, Austria, France, 

-and England were adduced in support of this view, as also the 
tendency now manifest towards the protection of home industries 
throughout the world. 

From this basis of facts and from history the broader generaliza- 
tion was then made, that all the now recognized government func- 
tions have once been under a system of private management, and 
have had, each in its turn, to pass through the stage of opposition 
from those who would keep them so, and one by one have gradu- 
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ally taken their places as integral parts of the system of govern- . 
ment. Finance and jurisprudence were given as examples of this 
truth, the former of which has scarely as yet and the latter only 
quite recently assumed its true position, This process is more- 


over destined to continue, until all truly public operations shall 

, pi [ 
come more or less directly under the power of state regulation. a 
Contrary to the general belief, this result is not often reached before 


the time is ripe for it. Such is the aversion to innovation that the 
evils of private management usually become well nigh intolerable 
before the state is able or willing to step Mm and relieve them. 
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The want of an adequate term for expressing this conception of 
the assumption by the state of the control of interests of a public | 
nature was next pointed out, and it was proposed to designate the 
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entire movement by the name Sociocracy, as a new word, etymo-— 
logicaliy akin to sociology, and avoiding the stigma which at- 
taches to all expressions for the government regulation of industries 
whose public nature is disputed. This term embraces all the func- 
tions of government, whether universally acquiesced in or not. It 
also conveys a distinctly different meaning from either democracy or 
socialism, and stands simply for positive social action as opposed to 
the negative or /aissez faire policy of the predominant school of 
politico-economic doctrinaires. It recognizes all forms of govern- 
ment as legitimate, and, ignoring form, goes to the substance and 
denotes that, in whatever manner organized, it is the duty of society 
to act consciously and intelligently, as becomes an enlightened age, 
in the direction of guarding its own interests and working out its 
own destiny. 


President Powell remarked that it was a curious fact that no col- — 
lege teaches the positive doctrines of political economy, carried out 
to so large an extent by the government. He said that the doc- 
trines taught by Herbert Spencer and that school, would, at a 
rough estimate, if practiced, neutralize nine-tenths of the legisla- ‘ 
tion of the world. Modern legislators, while professing to sub- 
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scribe to these doctrines, are in practice chiefly employed in con- 
sidering to what extent they shall be violated. He further pointed 
out the fact that the theories now prevailing became popular at a 
time when government was unpopular, which is not now the case, 
the latter having become representative in form. Former attempts 
at government regulation were impracticable, because they sought 
to control opinion. The form of control now exercised is of a 
very different kind, and is practicable and effective. He showed 
that the natural evolution of industry was legitimate and harmless 
so long as it was confined, as it must necessarily be at first, to sim- 
ple differentiation, but when the differentiated parts commenced 
to become integrated, there arose grave social evils. He was not 
hostile to corporations, but held that they were the instruments 
through which nearly all the operations of society would eventually 
be performed. But they require regulation, and he thought that 
the principal work of legislation would ultimately be the adjust- 
ment of the relations of corporations to the public and to each 
other. Government has developed from its primary condition—the 
family. Feudalism was the transition stage from kinship govern- 
ment to property government. Modern civilized society is based 
on property, the unit being the individual. He believed that the 
social unit will eventually be a business corporation, and that there 
will be a hierarchy of corporations, the highest of which will 
embrace all the rest and constitute the government. The basis of 
society will then cease to be property, and will become industry. 


Dr. Rock said that the policy and interests of all nations seemed 
to be growing more and more uniform, and he thought that this 
tendency was in the direction of an ultimate consolidation of all 
nations under one government. In South America nearly all 
industries were under the control of foreign companies and capital- 
ists, and it was a common saying there that it made little difference 
how much was produced, the people could not retain any of it, as 
it all goes to London or some other wealthy foreign mart. Hence 
the necessity of nations being self-sustaining. 
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Prof. Otis T. Mason commenced to read a papér entitled THE 
SavaGE MIND IN THE PRESENCE OF CIVILIZATION, but the hour of 
adjournment arrived before he had completed it. 


THIRTY-SEVENTH REGULAR MEETING, April 5, 1881. 


Professor Otis T. Mason concluded the reading of his paper 
commenced at the preceding meeting, entitled THz Savacr Minp 


IN THE PRESENCE OF CIVILIZATION. The following abstract has 


been furnished : 


1. The progress of civilization has been guided and stimulated 
in every age by the presence of peoples more advanced in any re- 
gard. It is impossible for beings constituted as we are to look 
upon the processes or results of industry different from or more ad- 
vanced than their own without emotion, accompanied with emula- 
tion or despair, according as the object may or may not be beyond 
their reach. 

2. Theoretically this fact is related to chronology, reversion, flex- 
ibility of races, technology, language, social system, and religion. 

3. There are certain lines or categories of culture, such as food, 
dress, shelter, war, industry, ornament, gratification, traffic, family 
organization, government, and religion, along which there has been 
evolution and elaboration. 

4. Among these categories themselves there is gradation, nearly 
in the order named above. It is more difficult for a people to 
change in the higher and more intellectual than in the lower cate- 
gories. It is, therefore, easier to induce a people to change food, 
dress, implements, weapons, &c., than to alter their language, kin- 
ship, government, and religion. 

5. In each class or line there may be, and probably are, well 
marked stages of progress, corresponding to Mr. Morgan’s periods. 

If the categories, therefore, are represented by parallel perpendicu- 
lar lines, the total simultaneity would be marked by lines like par- 
allels of latitude or isotherms crossing the catégories. 
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6. Attempts to leap over these consecutive steps of culture, or to 
substitute progress in one category for that in another, ignoring the 
intermediate ones, have been fatal in several ways: 1. They have 

presented a discouraging chasm between the starting point and that 

to be reached. 2. The transition has made unnatural and fre- 
quently fatal strains ‘upon the organism, both in its physical and 
psychical constitution. 3. If by reason of mixed blood or extra- 
ordinary natural gifts the subject be forced to the status of the 
higher race, he is still ostracised. He cannot compete with the 
dominant race against capital, inherited proclivities, and racial 
_ prejudice. On returning to his own people he is spurned for his 
ignorance of the old paths, and is unable to induce his people 
to don the new fashions. The experience of nearly all authors 
whom I have consulted is that these highly stimulated savages either 
perish miserably or become lazaroni among their own people or the 
dominant race. 

7. In conclusion, it is strongly insisted on that the only valuable 
education to a lower race is that which enables the subjects to 
develop their highest energies and intelligence among those where 
their lives are to be passed. In its true and widest sense education 
is not confined to school instruction. It embraces all that changes 
in the presence of higher culture. It cannot be too strongly 
insisted upon that functions vary easier than structure. Just as it 
is difficult to change the structure of a tree, which nevertheless we 
may use for fruit, for shade, for ornament, or for timber, almost 
indifferently; or the structure of a horse which the farmer may 
employ almost equally in the thousand and one operations of his 
craft; so is it with this wonderful organism called society. Func- 
tions may change many times in the life of an individual, but the 
edifice of the body politic, the family, and the church, can be 
reconstructed only with the greatest wisdom and patience. 


President Powell remarked relative to the efforts described by 
Prof. Mason, which had been and were being made to educate the 
Indians in special schools and institutions for the purpose, situated 
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in civilized communities, that they had generally proved failures, . 
and would in his opinion continue to prove such. Those persons 
thus educated usually become worthless citizens either of their own 
or of civilized communities. He claimed that the facts, and his 
conclusions drawn from them, were based on broad ethnological 
principles, and the movement was conducted in ignorance or dis- 
regard of those principles. He had at one time contemplated 
giving publicity to his views on the subject, but was dissuaded from 
so doing by a consideration of the worthy and _ philanthropic 
motives from which these efforts proceed. He urged that if they , 
are to be continued it is important that the subjects for such educa- 
tion be selected from the most advanced tribes, and those which 
had been longest in immediate communication with the whites. 
He thought, however, that the Indians were really becoming 
rapidly civilized, especially in reservations where they come into 
constant contact with the whites. They are learning how to dress, 
to do business, to use money, and to travel, and the schools estab- 
lished among themselves are doing great good. He further stated 
that on visiting the Numas he had been surprised at finding two 
distinct kinds or sets of governments coexisting among them at the 
same time, and two chiefs, each apparently supreme. On investi- 
gation he learned that the regular chief or medicine-man had little 
or nothing to do with the practical affairs of the tribe, and that 
the virtual chief had slowly been developed from the condition of 
interpreter or ‘‘talker,’’ who at first was selected for his ability in 
conducting the business of the people with the surrounding whites; 
and as this business became more and more important, his powers 
became greater and greater until he has at length come to be 
regarded as the real chief of the tribe. 

Dr. Welling corroborated the remarks of Major Powell, and 
instanced the case of an African missionary who, after a lengthy 
sojourn among the lower tribes, returned convinced that"missionary 
work among them must remain next to useless until the practical 
civilizing agencies, such as the mechanic arts and the schoolmaster, 
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can be made to accompany and reinforce it. He thought that the 
efforts in question were useful only in furnishing high ideals, and 
keeping them before the minds of men. 

Mr. Ward inquired whether there was any evidence of nominal 
subordination of the virtual to the regular chief, analogous to that 
which exists in many countries where the Prime Minister is the 
virtual ruler, and the hereditary king or queen a mere figure-head. 

Major Powell replied that such evidence existed, and gave an illus- 
tration in support of that view. 

Dr. Fletcher commenced to read a paper entitled CRANIAL 
AMULETS AND PREHISTORIC TREPHINING,! which was continued to 
the next meeting. | 


THIRTY-EIGHTH REGULAR MEETING, April 19, 1881. 


Dr. Robert Fletcher concluded the reading of his paper en- 
entitled CRANIAL AMULETS AND PREHISTORIC TREPHINING, of which 
the following is an abstract: 


The first communication upon the subject of cranial amulets was 
made by Pruniéres to the French Association for the Advancement 
of Science, at their meeting held at Lyons, in 1873. He presented 
what he termed a “‘ rondelle,’’ discovered in the interior of a skull 
in one of the dolmens of La Lozére. A large portion of the skull 
had been removed, apparently by some rude instrument. Other 
discoveries of a similar character continued to be made, and it was 
for some time supposed by Pruniéres that the condition of the frag- 
ments resulted from attempts to make drinking cups of the skulls. 
When they were submitted to Broca for examination, he at once 
asserted that certain parts of the edges of the rondelles and of the 
apertures in the crania gave evidence of reparative process, and 


that an operation, resembling that known to us as trephining, must 


1 Will appear in full in “ Contributions to North American Ethnology,” vol. V, 


pp. 1-32, with plates, 
. 


ees A ee BN eT nn ¢ 
.*. - +" Jabal y. M4 i bs) 0 tat A fi 
: ee WO 


48 TRANSACTIONS OF THE 


have been performed, and which the patient must,have survived 
many years. 

That no weapon could have produced the openings found in 
these crania was demonstrated by drawings showing the effect of — 
sabre cuts and of contused blows. A remarkable peculiarity 
observed was that a small portion, at least, of the cicatrized edge 
was left on the rondelles and on the apertures in the sku'ls. The 
difference between this cicatrized edge, with its rounded ivory-like 
surface and the sharp edges produced by sections made after death, 
were easily discerned. 

The evidence (which was very fully given) led Broca to the con- 
clusion that the operation was performed on very young children ; 
that it probably had no religious significance, but that it was 
intended for the relief of fits or other nervous disorders. A like 
operation is performed to this day by natives of the Polynesian 
Islands, and for a similar purpose. 

Broca believed that the operation was performed by scraping, 
and he produced very similar results on the dry skull, and on a 
living puppy, with pieces of flint. The cicatrized apertures, when 
undisfigured by post-mortem incisions, are of an ovoid shape with 
edges widely beveled at the expense of the outer table. Lucas- 
Championniére produced a similar result by drilling a series of 
holes in a skull with a pointed instrument, running them into each 
other so as to enable the fragment of bone to be removed, and 
afterwards scraping the serrated edges smooth. __ 

Certain tribes of Kabyles practise the operation in this manner 
at the present time, the operator, the instruments, and the dress- 
ings all having a semi-sacred character. It is performed by them 
as a means of relief for pains in the head, but chiefly after injuries 
by stones, which are the ready and common weapons of offense in 
their sterile land. 

Although by far the largest number of cranial amulets‘and treph- 
ined skulls now stored in the anthropological museums of Europe 
have been discovered in France, yet similar relics have been found 
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in many parts of Germany, in Denmark, Russia, Portugal, and 
Algeria. [A full account was given of these explorations.] Noth- 
ing of the kind has, so far, been found in Great Britain. 

In the United States no specimen that can be classed with the 
custom under discussion has been discovered. In 187 5, Mr. Henry 
Gilman described some perforated crania which he had exhumed 
from mounds on Sable river, but the aperture was, in each case, at 
the vertex, and unmistakeably produced on the dried skull. 

The famous Inca skull brought by Mr. Squier from, Peru, and 
presented to the Paris Society of Anthropology, exhibits a remark- 
able instance of trephining which the patient must have survived 
about ten days, in the opinion of Broca and Nélaton. The opera- 
tion, however, was entirely unlike that of the neolithic age; two 
incisions, made apparently by a saw, were crossed by two others at 
right angles, thus removing a square piece of bone. Mr. Squier 
was of opinion that the skull was of undoubted pre-Columbian 
date. 

Since the publication of Broca’s papers on this subject, discov- 
eries have been made showing that prehistoric trephining was some- 
times practised on grown persons, and for diseases of the bones of 
the cranium. Another curious discovery was made of skulls (about 
twenty in all) in which an incomplete operation had been per- 
formed, the outer table, only, having been scraped away. A simi- 
lar operation has in later times been recommended for the cure of 
epilepsy. 

It has been suggested that the tonsure of priests was a perpetua- 
tion of this curious custom, 

The conclusions arrived at by the writer were these: 

1. The large number of perforated neolithic crania exhibiting 
cicatrized edges, establishes the existence of a custom of trephin- 
ing. 

2. The operation was performed on both sexes, and generally at 
an early age. 

3. The purpose is doubtful, but from analogy it would seem to 
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have been for the relief of disease of brain, injury of skull, epi- 
lepsy, or convulsions. 

4. The operation was probably performed by scraping ; possibly 
by a series of punctures. It seems likely that the first was employed 
for children, and the latter for the harder skulls of adults. 


5. Posthumous trephining consisted in removing fragments of 
the skull of a person upon whom surgical trephining had been per- 
formed. 

6. Each fragment was to exhibit a portion of the cicatrized edge 
of the original operation ; and the purpose was, probably, to form 
an amulet to protect from the same disease or injury, for relief of 


which the operation had been performed. 


In reply to a question by Prof. Mason, Dr. Fletcher explained 
that the Inca skull appeared to have been perforated by some 
saw-like instrument, and that the operation was probably per- 
formed only a few days before death. 

The President remarked that among Indians pathology consists 
of asortof mythical zodlogy ; that local diseases, such as sore eyes, 
boils, etc., are attributed by them to the presence of worms, flies, 
bees, etc., regarded as incorporated spirits. Their method of 
curing such diseases consisted, therefore, in making openings for 
the escape of these creatures. This was their conception of the 
efficacy of blood-letting, which was extensively practiced. The 
disease-organism escaped with the blood. Seating was resorted to 
for the same purpose, and a variety of punctures were made, differ- 
ing in different cases. He suggested that all the cases of cranial 
perforation might be accounted for asso many modes of letting out 
the headache spirit or animal. 

Prof. Gore stated that he had observed in the Medical Museum 
perforated skulls, containing within loose pieces of skull of larger 
size than the orifice, and which, therefore, could not cofisist of the 


piece cut out. 


ANTHROPOLOGICAL SOCIETY. Bi 


Dr. Fletcher thought that none of these various forms of skull 
perforations had any relation to the practice of trephining. 


Dr. H. C. Yarrow then read a paper entitled SomME SUPERSTITIONS 
OF THE Sioux Inp1Ans." 

The reader disclaimed presenting the paper as an original effort, 
the material having been furnished by Dr. Merritt, of the army, 
who obtained it from Mr. Wm. Everett, a Government scout. He 
considered that gentleman entitled to great credit for the account. 
Mr. Everett stated that the Sioux believe they go direct to the 
happy hunting grounds, after passing a great divide upon which 
their dead enemies attack them, and for this reason they need their 
horses, weapons, &c. If the spirit pass unscathed and reach the 
desired haven the friends who have gone before meet them, and all 
is joy. If they have lost members of the body, or been mutilated, 
all is restored as before at this place. Their idea of sickness is that 
a bad spirit enters the body and must be driven out. If the patient 
dies he has been conquered by the bad spirit. The spirits of bad 
Indians are sometimes sent back to earth to do penance for their 
sins, in the shape of animals. The men are supposed to turn into 
buffaloes, wolves, and bears; the women into deer or owls. A 
curious example was given of a conversation which took place be- 
tween Sitting Bull and a wolf in regard to the position of a herd 
of buffaloes. The awe the Indians experience regarding the white- 
tailed deer was described. It is thought that women become deer 
after death, and an Indian dislikes to kill one of these animals, for 
fear of hurting the spirit of his sweetheart. It is believed, too, 
that hunters have been found strangled by the white-tailed deer 
spirits, and a story was given in detail how a number of youth per- 
ished who were foolhardy in hunting them. 

The President made the general comment upon the legends re- 


corded in the paper that they appeared to have been largely colored 
by conceptions of white men engrafted upon them. 


1 Published in full in the ‘American Antiquarian and Oriental Journal,” No, 
XIV, Vol. IV, 1882, pp. 136-144. 
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The following paper was then read by Rev. J. Owen Dorsey : 
THE YOUNG CHIEF AND THE THUNDERS: AN OmAHA MyTH. 


Once there was a great chief, who had a lazy son. In spite of 
all the advice which his father gave him he spent all of his time in 


eating and sleeping. He would neither travel nor take a wife. At - 


length he had a separate lodge made for him. He entered it and 
fasted for four seasons, speaking to no one. Only once in a while 
he took very small supplies of food and water, which his mother 
brought him. As he fasted, he saw a deity, who told him that he 
could do whatever he desired, and he thought that he would like to 
wear a robe of scalps; so he summoned the young men of the tribe, 
and made up a war party, which started in four days. At length 
they came to an old man, who was very poor. No one but the 
chief knew that he was a Thunder. They pitied him, and gave 
him some of their robes, etc. The old man spoke of giving them 
something in return. Just then his servant, a coyote, winked at 
the chief, who followed him out of the lodge. The coyote told 
him to choose the otter-skin sacred bag, when the old man showed 
him that and three others. They re-entered the lodge. The old 
man asked them which one of the four sacred bags they would take. 
The swallow bag would insure a return in half a day, with scalps, 
etc; the hawk bag would bring them home triumphant in two days; 
the third would keep them away a little longer. ‘‘ As for this 
otter-skin,’’ said he, ‘it is good; but it is old and worn.’’ And, 
grasping the otter-skin, the chief said, ‘‘ Notwithstanding that, 
grandfather, I will take that,’’ and the old man was in a bad humor 
and scolded his servant. ‘No, grandfather,’’ said the chief, “he 
did not tell me. I chanced to decide so.’’ And the old man gave 
him a wooden club with the otter-skin bag. ‘‘ The owner of the 
bag does whatsoever he desires, in spite of all difficulties. It kills 
a great many people. If you wish to kill all the people in any 
place, whirl this club around your head four times, and at the last 
time say ‘Kau.’ It will make thunder.’ The old man knew the 
desire of the chief. Four days after that the chief sent out four 
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scouts. They found a village. When the party reached the village 
the chief told them that he was not seeking it, but something else. 
There were similar occurrences on three successive days. On the 
fourth day he sent out scouts again, saying: ‘Warriors, should one 
of your grandfathers be there, do not kill him.” They met a buf- 
falo, and, after some disputing, one shot at it, and the buffalo 
killed him. The survivors reported this to the chief, who said, 
*¢ Did not I tell you not to harm your grandfather?’’ On reaching 
the body they buried it and passed on. The next day, after a 
similar warning, the scouts attacked a big wolf that killed one of 
their party; so on the third day, when they met a grizzly bear. 
On the fourth day they came to the end of the sky, which passed 
up and down very rapidly. Each time it went down into a deep 
chasm in the earth. The chief warned the warriors to jump across 
without fear. He was the first, and all but one followed in safety. 
One failed, and the end of the sky carried him down into the earth. 
So they went and went, for days. At last they saw a very high 
hill and a dense cedar forest. The men had become tired of jour- 
neying so far. ‘‘ Well, warriors,’’ said the chief, ‘‘we are going . 
thither. We will then return home.’’ Four scouts were sent out. 
They saw the smoke, but could not find the lodge. It was not till 
the fourth day that the scouts for that day found the lodge, which 
all entered. There sat a very aged man, with an unusually large 
_ head ahd plenty of white hair. (He wasa Thunder.) The old man 
thought, ‘‘ Though my brothers may have much trouble by going 
to so great a distance hunting for game, some men have brought 
themseives right into this lodge, where I can kill them with ease.’ 
The chief thought, ‘‘ Whew! I have said that I would have a robe 
of scalps. I think that here is the very thing. I will have it.” 
By and by another old man entered, bringing a black bear. He, 
too, had a large head, and his hair was very red. A third old man, 
with very yellow hair, came with a buffalo. The fourth brother, 
who had very green hair, brought the body of a man; and he who 
had red hair said, ‘‘ Brother, have these men eaten?’’ ‘‘ No, they 
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have not eaten. Cook for them slices of squash,’’ said the one 
with white hair; and they cooked the ears of the dead man. 
“We do not eat such things,’’ said the chief. ‘If so, what do 


you eat?’? said the old man, pretending that he thought they did 
not like sliced squash. ‘‘ Cook ye fine sweet corn for them,’’ said : 
he, meaning lice. When the chief saw what it was, he said, ‘‘ We | 
do not eat such things.’’ And one of the Thunders said, ‘‘ Let | 
them cook the bear and buffalo for themselves.’? And the men 
were glad. Having done their own cooking, they had pleasure in . 
eating. Then it was night. After the meal the man with white 
hair said, ‘‘ Grandchild, if a man travels he has plenty of things to “ 
talk about. Tell about yourself.”” ‘* True, grandfather,’’ said the 
chief, ‘‘ you are grown, and are an o!d man, so you must know a 
great many things. So you can tell about yourself first.’’ ‘‘ Well, ’ 
grandchild, though I am an old man, I have nothing to tell about 3 


myself; but I will tell a myth.’’ ‘‘ Once upon a time, grandchild, 
there was an old man, who lived with his three brothers. The 
brothers went far away to hunt game; but they returned home at 
-night. Once when the old man was the only one taking care of 
the lodge, a great many people entered it. The old man thought, 
‘Though my brothers have undergone much in travelling so far 
after game, I will kill a great many persons right at home.’ Come, 
grandchild, now is your turn.’’ ‘‘ Yes, grandfather, let me tell a 
myth. Once there was a powerful chief, who had a lazy son. 
Though his father frequently urged him to travel, he would not 
heed him. He had not the least desire to do anything. By and 
by the son said that he was going to fast, so his mother made a 
lodge for him. As he fasted, he thought he would like to wear a 


- 


robe of scalps, so he went on the war-path with many followers. 
And there were four old men who lived together. The chief and 
his party went thither. When they reached the lodge the leader 
sat thinking, ‘I have said I will wear a robe of scalps. Mruly, this 
isa good robe. I will have it.’ One of the old men had white 
hair, one had red, the third had yellow, and the fourth green hair.’ 
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And the old man laughed at him, ‘‘ Ha! Ha! Ha! My grandchild 
has, I think, guessed the very thing.’’ That night the chief lay 
with his eye peeping through a hole in his robe, as he wished to 
watch the old men. He told his men not to sleep. While they 
-. were lying the first old man lifted his head very cautiously, and 
looked at the (supposed) sleepers. At last the old man seized his 
hammer, but just then the chief sprung to his feet, whirled his club, 
and at the fourth time, said, ‘‘ Kau.’’ He killed the four old men. 
«‘ Warriors, arise, and take the hair of all; take each scalp in one 
piece.’? Then they went home. When they reached the end of 
the sky the chief made his men jump across in advance of him. 
Running very fast, he made a flying leap, bringing up the man from 
the ground, and reaching the other side, both being alive. He did 
in like manner at the graves of those who were killed by the bear, 
wolf, and buffalo. ‘Thus it happened that he took all of his men 
home alive. As they went home they saw the many villages which 
they had reported to the chief on their former march. ‘‘ Well, 
warriors,’ said the chief, ‘‘ you, too, shall wear robes of scalps.’’ 
So he killed the people of four villages with his club, and gave to 
each of his friends enough scalps fér a robe. And they reached 
their own village, and all his villages made him head chief, and he 


governed them. 


The President inquired whether the legend was taken literally 
from the Indians, and Mr. Dorsey replied that he wrote it out as 
dictated to him by one of them. 

Prof. Mason referred to the tendency of such stories to grow by 
repetition. 

Mr. Dorsey said he had often obtained two or three different 
versions of the same myth. 


Tuirty-NINTH REGULAR MEETING, May 3, 1881. 


Dr. Clay MacCauley read a paper entitled PrrsonaL CHaRac- 
TERISTICS OF THE FLORIDA SEMINOLES. 
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Dr. MacCauley prefaced his paper with a statement of some 
interesting facts he had found in taking a census of the Florida 
Indians. Chief among them was the peculiarity of special moment 
to the future of the tribe, that, while Seminole society is polyga- 
mous, the number of males in it between five and twenty years of 
age far exceeds that of the females less than twenty years old. 

In reference to the personal characteristics of this tribe of Indians 
the speaker turned attention to their physique, their manner of 
clothing themselves, their personal adornment, and their psychical 
qualities, successively, giving ample description and copious illus- 
tration to each part of his subject. 

The paper, of which it is difficult to make a proper abstract, 
closed with the words: ‘‘ Recalling, then, what Ihave recorded of 
my observations of the personal characteristics of the Florida 
Indians, they present themselves as a unique people, as a rule, su- 
perior to a high degree in their physical development of form and 
feature, novel and curious in their costume, and peculiar in the 
ornamentation of their persons and clothing; and, so far as per- 
sonal characteristics distinctively psychical are concerned, as a 
people, not only, as was hitherto acknowledged, brave in warfare, 
and proud and independent in their relations with the white man, 
but also well endowed with the gentler and more attractive personal 
traits, amiability, truthfulness, frankness, and geniality in their in- 
tercourse with those who have gained their confidence, and gifted 
with comparative excellence of intellectual faculties and activity, 


patience, and persistence in mental effort.’’ 


At the conclusion of the paper Prof. Mason inquired whether the 
well developed limbs described as characteristic of the Seminoles 
might not in some cases be due to bandaging and other artificial 
devices sometimes resorted to by savages. 

Dr. MacCauley replied that, as the children always go naked, 
this was impossible ; and he was sure that no such praetices pre- 
vailed. In answer to further questions, he stated that the hole 
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pierced in their ears were very small, but often numerous; that he 
had not seen shells or pearl beads used as ornaments. 


‘Dr. Antisell asked what the Government was doing to benefit 
these Indians, and Dr. MacCauley replied that nothing was being 
done; that the Seminoles refused to accept any aid, and were in- 
dependent without any. The attempt of Capt. Pratt to obtain 
from them students for his school at Carlisle had been repelled with 
indignation. In reply to a question by Mr. Thomas, he further 
stated that the Creek and Seminole languages were originally the 
same, but that at present the several gentes of the Seminoles were 
not homogeneous. The Otter, Tiger, and Wind gentes are the 
ruling ones. 

The President called attention to the term Seminole, which 
properly signifies renegade, scattered, or dispersed, and has been ~ 
fastened upon these Indians because they refused to go with the 
body of their tribe after the war with the United States. He 
further remarked that with these Indians clothing seemed to have 
been originally used for ornament rather than protection. The 
lower garment, or petticoat, described by Dr. MacCauley, was for- 
‘merly the only one worn by the women, who had no sense of 
modesty which required them to clothe the breasts. The short 
upper garment, now worn as described in the paper, was a modern 
innovation probably taken from the whites. He also spoke of the 
turban, which was originally purely ornamental, and was often 
made in fantastic fashions out of the skins of the heads of animals 
or large birds. 

Prof, Mason called attention to the law of ethnic progress that 
customs relating to clothing, ornamentation, &c., yield less readily 
and quickly to the influence of contact with civilized races than do 
those of a more practical or industrial character, such as arms, 
agricultural and mechanical implements and pottery. He had often 
been surprised to observe along what irregular and, as it were, 
irrationally drawn lines civilization advances. ; 
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FortTIeETH Rrecutar MEETING, May 17, 1881. 
: 


Dr. W. J. Hoffman read a paper entitled THE APPLICATION oF 
GESTURES TO THE INTERPRETATION oF PicrocrapHs. The fol- 
lowing is an abstract of the paper : 


The speaker stated that, apart from the direct representation of 
objects in the picture writings of the North American Indians, 
those subjective ideas which were beyond the range of the artist’s 
skill formed the parts most difficult of interpretation. As attempts | 
at the reproduction of gesture lines are of frequent occurrence in 
pictographs whose meaning is known to us, it was suggested that a 
knowledge of the gesture language was essential in deciphering 
others, the import of which was unknown. Numerous examples 
were submitted illustrating the gesture origin of apparently unin- — 
telligible characters, but as the nature of the paper. demanded 
illustration on the black-board it is impossible to attempt an abstract 


satisfactorily. 


Col. Mallery remarked that, as Dr. Hoffman and he had been 
working together on the subject of the paper, with constant inter- 
change of views, he naturally had no criticism to offer upon it. It 
was, however, of interest to mention that the idea which had borne. 
fruit in the present paper was suggested by him in some sentences 
of a paper read before this society on October 21, 1879—to the 
effect that Indians and other peoples among whom neither alphabetic 
nor phonetic writing was known, and whose artistic skill was limi- 
ted to the rude outline portraiture of a few objects, would, in seek- 
ing to represent ideas graphically, resort to the lines of gesture 
signs already used by them with distinct signification. This 
deduction at the time was supported by little ascertained proof, but 
the subsequent studies both of signs and of pictographs had estab- 
lished it to be correct, of which the paper read was sufficient 
evidence to the Society. The same illustrations drayyn on the 
black-board by Dr. Hoffman had also been drawn by him, together 
with others, for the engraver, and will be produced under one of 
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the headings of a work on sign language, which itself formed part of 
the Annual Report of the Bureau of Ethnology now in press.’ Its 
publication will direct attention to the interpretation of ideographic 
characters in many parts of the world, through the significance 
of gesture signs, and also react upon the scientific study of sign 
language as a former general mode of communication between men. 
Though the published presentation of the suggestion had hitherto 
been imperfect, he had already received gratifying assurances from 
European scholars of their success in discovering gesture signs in- 
cluded in Egyptian and Akkad glyphs, as well as in the radicals of 
those languages. Mr. Hyde Clarke, Vice-President of the Anthro- 
pological Institute of Great Britain and Ireland, had specially 
shown interest in the investigation. 

President Powell was glad to note that rational principles and 
methods were being applied to the solution of such questions. The 
true value of facts consists in their proper and rational interpretation. 
Human history is being rewritten to satisfy this sentiment. The 
isolated facts of the old style of chronological history are useless, 
and nowit is necessary to go over the ground again, for the purpose 
of deducing from them the laws of progress and of society. It is 
the same with ethnological facts. These pictures convey no mean- 
ing in themselves, and the work of true science is to discover such 


laws as will lead to their proper interpretation. 


Forty-First REGuLAR MEETING, June 7, 1881. 


Professor Samuel Porter read a paper entitled VowrL SysTemI 
- ZATION, of which the following is an abstract : 

On the theory of Helmholtz, the character of each vowel is pro- 
duced by the reénforcement of harmonic tones in the oral cavity. 
That of Donders finds it in the noises that go with the tone. The 
truth lies in a combination of the two. 

1<¢ Sign Language among North American Indians compared with that among 


Other Peoples and Deaf-Mate;.”” By Garric Mallery. In “Annual Report of 
the Bureau of Ethnology,” 1879-89, pp. 269-508. 
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In classifying the vowels we are to look to the positions and mo- 
tions of the organs. The scheme of Mr. A. M. Bell assigns to 
each vowel a distinct palato-lingual position, to which may be 
superadded a labial or a nasal modification. It divides the vowels, 
‘‘horizontally,’’ into ‘‘back,’’ ‘‘front,’’ and ‘‘ mixed,’’ as the place 
of closest constriction falls on the soft or on the hard palate or in 
some sort between the two. These it subdivides, ‘‘vertically’’ (so 
described with questionable propriety, the subdivision being as 
truly horizontal as the main division), into ‘high,’ “mid,’’ and 
“low.’? High-back: pool. Mid-back: most. Low-back: saw. 
High-front: see. Mid-front: été(Fr.). Low-front: ther. High- 
mixed: earth.’ Mid-mixed: gabe (Ger.) Low-mixed: bird. 
These are the ‘‘primary’’ of Mr. Bell and the ‘‘narrow’’ of Mr. 
Henry Sweet ; and for each there is a corresponding ‘‘ wide:’’—e. g. 
narrow: peel, été, ther; wide: péll, pet, that. Labials are called 
‘‘round ;’’ thus, pool is high-back-narrow-round. Mr. Bell ex- 
plains the wide by an expansion of the pharynx; Mr. Sweet, by a 
depression of the upper surface of the tongue. In this Prof. Porter 
agrees substantially with Mr. Sweet ; but, instead of two, he would, 
for nearly all the vowels, mark four degrees, which he would call — 
close, half-open, open, and open-depressed. Thus, the z half-open, as — 
Frenchmen, Germans, and Scotchmen pronounce bit, 4s, sick, pos¢- 
tion, &c. The open depressed, a drawling, dialectic pronunciation 
of the short stopped vowels, 7, e, a, and others; or, sometimes, 
properly used for emphasis; a natural concomitant of nasalization ; 
also, the initial of some diphthongs, a depressed degree of the open 
wz, in but, being the initial of our long 7. 

Prof. Porter would make only a two-fold instead of the three-fold 
subdivision of the ‘‘mixed,’’ and would place in this class the 
French ez in most cases, and the German 6 in at least many cases, 
and not among the ‘‘front’’ as a labialized ¢, as do Messrs. Belt 
and Sweet ; and would place here the w in zp, but, instead of among 
the ‘‘ back’’ vowels. 

Concerning the Italian a, the @ in father, ask, pass, etc., Prof. 
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Porter maintains that the place of constriction is not on tongue 
and palate, but between the back wall of the pharynx and the 
tongue at or just above the epiglottis. It belongs, therefore, 
not among the ‘‘back’’ vowels, but in a class by itself; and with 
this agrees the fact that the more open form of this vowel is the 


” 


naturally long, while for all others the open, or ‘‘ wide,’’ is the 
naturally short. It is important to notice that the guttural passage, 

the fauces, may be so adjusted as to make a compartment distinct 

from the fore part of the mouth, and separated on the anterior 

edge of the vamus of the lower jaw. With the tongue for a floor, 

pharyngeal muscles for side walls, the elastic curtain of the soft 

palate for a roof, the muscular ‘‘ pillars of the fauces’’ flanking the 

entrance, we have a chamber highly dilatable and contractible and 

adjustable in various ways. Prof. Porter holds that, for the Italian 

a, the resonance chamber is limited to the compartment made by 

this passage and the lower part of the pharynx. For the proper 

“‘back’’ vowels, 00, 0, and az, the soft palate is curved forward 

toward the tongue, contracting the entrance and at the same time 

the walls of the passage, and extending the resonance chamber 

forward. 

The number of possible vowel-modifications being theoretically 

. infinite, a perfect system will mark just so many distinctions as will 
seem to be necessary and sufficient, considered as approximative 


points of reference. 


Mr. Ward called attention to the similarity of the conclusions 
reached by Prof. Porter to those which he had announced in a paper 
read before the Society on the 21st of December last, and read a 
paragraph from the abstract of that paper as printed in the ‘‘Abstract 
of Transactions,’’ (p. 106). He also testified to the general ration- 
ality and correctness of the order in which Prof. Porter had 
arranged the principal vowels with respect to the probable location 
of the sound in the mouth and pharynx. He commented upon 
Bell’s chart representing his system of vowel sounds, and pointed 


out a number of inconsistencies in it. 
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President Powell said that in consequence of thé infinite variety 
of possible sounds, it was impossible to classify them except by 
types. No two persons speak alike ; no two voices are alike; and 
instrumental tests have shown that the same person cannot pro- 
nounce the same vowel twice in precisely the same way. Prof. 
Bell had frequently demonstrated this by means of the telephone. 
The effect on the instrument was different with each attempt, and 
having made a sound once he found that he could never exactly 
repeat it. The passage of a vibration of air through the complex 
mechanism of the human voice is so heterogeneous in its character 
that it is impossible for two men to utter precisely the same sound. 
Two sounds thus made may be very nearly but cannot be exactly 
the same. 

In the course of his work during several years past, in endeavor- 
ing to devise an alphabet with which to write the sounds embraced 
in various Indian languages, he had come to the conclusion that he 
could not describe sounds by describing the way in which they are 
made; that, in the present state of the science of phonology, it 
was only possible to compare them with those by which they would 
be recognized. He could only describe the way in which some- 


thing like the sound is made. He therefore thought that a com- 


mon system of pronunciation for all languages was a physical 


impossibility. 


Forty-SECOND REGULAR MEETING, June 21, 1881. 


Prof. G. Brown Goode read a paper entitled Tur FISHERMEN OF 
THE Unirep States. The following is an abstract : 

For every man engaged in the fisheries there is at least one other 
man who is dependent to a considerable extent upon his labors 
for support. To the class of ‘‘shoresmen’’ belong (1) the capital- 
ists who furnish supplies and apparatus for the use of the active 
fishermen; (2) the shopkeepers from whom they purchase pro- 
visions and clothing; and (3) the skilled laborers who manufacture 
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for them articles of apparel, shelter, and the apparatus of the trade. 
In addition to the professional fishermen, there is a large class of 
men who have been called ‘‘semi-professional’’ fishermen—men 
who derive from the fisheries less than half of their entire income. 
Taking into account all those persons who are directly employed in 
the fisheries for a larger or smaller portion of the year, those who 
are dependent upon fishermen in a commercial way for support, 
and the members of their families who are actually dependent upon 
their labors, it cannot be far out of the way to estimate the total 
number of persons dependent on the fisheries at from 800,000 to 
1,000,000. 

The total value of the product, 7 the producers, of the fisheries of 
the United States has not yet been definitely determined ; but it will 
_ doubtless prove to be somewhere near forty-five millions of dollars. 
The value of the product, when it reaches the consumer is at least 
$250,000,000. Of the thirty-one States and Territories whose 
cliizens are engaged in the fishery industry, seventeen have more 
than a thousand professional fishermen. The most important of 
these States is, of course, Massachusetts, with from eighteen to 
twenty-five thousand men. Second stands Maine, with ten to 
twelve thousand, unless indeed the 16,000 oystermen of Virginia 
and the 15,000 of Maryland are allowed to swell the totals for 
those States. Maine, however, stands second so far as the fisheries 
proper are concerned. ‘Third comes New York with about 5,000 
men, then New Jersey with 4,000, North Carolina with 3,500, 
Oregon with its horde of salmon fishermen, 2,500 in number, 
Florida with 2,100, Connecticut and California with about 2,000 
each, Michigan with 1,781, Wisconsin with 800, Georgia with 
1,400, Ohio with 1,046, Delaware, Rhode Island, and South 
Carolina, each with about 1,000, New Hampshire, Alabama, 
Louisana, and Texas with about 4oo each, and Mississippi with 
only 60. 

The majority of our fishermen are native-born citizens of the 


United States, although in certain localities there are extensive 
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communities of foreigners. Most numerous of thesé are the natives 
of the British provinces, of whom there are at least 4,000 employed 
in the fisheries of New England. ‘There are, probably, not less 
than 2,000 Portuguese, chiefly the natives of the Azores and of the 
Cape Verd Islands. Very many of the Portuguese have brought 
their families with them, and have built up extensive communities 
in the towns whence they sail upon their fishing voyages. There 
‘are also about 1,000 Scandinavians, 1,000 or more of Irish and 
English birth, a considerable number of French, Italians, Austrians, 
Minorcans, Slavs, Greeks, Spaniards, and Germans. In the whaling 
fleet may be found Lascars, Malays, and a larger number of Kana- 
kas, or natives of the various South Sea Islands. In the whale 
fishery of Southern New England, a considerable number of men 
of partial Indian descent may be found, and in the fisheries of the 
Great Lakes—especially those of Lake Superior and the vicinity of 
Mackinaw—Indians and Indian half-breeds are employed. 

The salmon and other fisheries of Puget Sound are prosecuted 
chiefly by the aid of Indian fishermen. In Alaska, where the 
population depends almost entirely upon the fisheries for support, 
the head of every family is a professional fisherman, and, upon a 
very low estimate, one-fourth of the inhabitants of Alaska should 
be considered as fishermen. Few of them catch fish for the use of 
others than their own immediate dependents. Only one Chinaman 
has, as yet, enrolled himself among the fishermen of the Atlantic 
coast, but in California and Oregon there are about 4,000 of these 
men, all of whom, excepting about 300, are employed as factory 
hands in the salmon canneries of the Sacramento and Columbia 
basins. The 300 who have the right to be classed among the 
actual fishermen, live for the most part in California, and the 
product of their industry is, to a very great extent, exported to 
China; although they supply the local demands of their country- 
men resident on the Pacific coast. Bd 

The negro element in the fishing population is somewhat exten- 
sive. We have no means of ascertaining how many of this race 
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are included among the native born Americans returned by the 
census reporters. The shad fisheries of the South are prosecuted 
chiefly by the use of negro muscle, and probably not less than four 
or five thousand of these men are employed during the shad and 
herring season in setting and hauling the seines. The only locality 
where negroes participate to a large extent in the shore fisheries is 
Key West, Fla., where the natives of the Bahamas—both negro and 
white—are considered among the most skillful of the sponge and 
market fishermen. Negroes are rarely found, however, upon the 
sea-going fishing vessels of the North. There is not asingle negro 
among the 5,000 fishermen of Gloucester, and their absence on the 
other fishing vessels of New England is no less noteworthy. There 
is, however, a considerable sprinkling of negroes among the crews 
of the whaling vessels of Provinceton and New Bedford, the latter 
alone reporting over 200. ‘These men are, for the most part, na- 
tives of the West India Islands, such as Jamaica and St. Croix, 
where the American whalers engaging in the Atlantic fishery are 
accustomed to make harbor for recruiting and enrolling their crews. 
As a counterpart of the solitary Chinaman engaged in the Atlantic 
fisheries we hear of a solitary negro on the Pacific coast, a lone 
fisherman, who sits on the wharf at New Tacoma, Washington Ter- 
ritory, and fishes to supply the local market. 

The number of foreign fishermen in the United States, excluding 
5,000 negroes, and 8,000 Indians and Esquimaux, who are consid- 
ered to be native-born citizens, probably does not exceed ro to 12 
per cent. of the total number, as is indicated by the figures which 
have already been given. Considerably more than one-half of the 
fishing population of the United States belongs to the Atlantic 
coast north of the capes of Delaware ; of this number at least four- 
fifths are of English descent. They are by far the most interesting 
of our fishermen, since to their number belong the 20,000 or more 
men who may properly be designated the ‘“‘sailor fishermen ’”’ of 
the United States,—the crews of the trim and enterprising vessels 
of the sea-going fishing fleet which ought to be the chief pride of 
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the American marine, and which is of such ‘importance to our 
country as a training school for mariners, and as a medium through 
which one of the most valuable food resources of the continent is 
made available. 

Prof. Goode referred to the mental and physical traits of the 
New England fishermen, their enterprise as shown in their readi- 
ness to adopt improved methods, their, intelligence and public 
spirit. He spoke also of the education of the young fishermen, 
and the injury to good seamanship resulting from the custom of 
deferring the shipment of boys who formerly entered the business 
at the age of ten or twelve but who now remain on shore until they are 
fifteen or sixteen, and have had their perceptive faculties dulled by 
school training. Reference was made to the morality of the fisher- 
men, the strict observance of the Sabbath to be met with among large 
classes of them, and the entire absence of ardent spirits on the fish- 
ing vessels. The character of their favorite books and newspapers, 
their amusements, their dialect and their superstitions were dis- 
cussed. The chief diseases were noted to be dyspepsia and rheu- 
matism. They are, asa rule, long lived, though the fishing popu- 
lation of large ports like Gloucester is decimated by disaster every 
year or two. ‘The financial profits vary from $1,000 to $100 a year 
for each man, though sometimes a year’s work results solely in an 
embarrassing burden of debts. 

Prof. Mason expressed surprise at the statement made in the 
paper that the quality of American fishermen was deteriorating, in 
consequence of the superior educational facilities now enjoyed by 
the people. Prof. Goode accounted for it by the fact that education 


tended to deter bright boys from engaging in the business. The 


paper was further discussed by Dr. Morgan and others. 


The second paper was by Major A. M. Hancock, of Maryland, 
on PREHISTORIC DISCOVERIES IN THE SOUTH OF SPAIN, where he 
was, for nearly seventeen years, United States consul. ™ 


The paper was delivered extemporaneously and illustrated by 
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-maps, charts, and specimens. From a stenographic report the fol- 


lowing abstract of the paper has been prepared : 


The speaker described certain remarkable prehistoric remains 
which had been discovered while he was President of the Pre- 
historic Society of the South of Spain. 

The first of thes¢ were found in a cave which was called the 
“Cave of the Bats,’’ situated in the neighborhood of Albuifial, 
between Malaga and Almeria. It is called by that name because 
when first discovered it was literally filled with bat-guano. This 
was cleared away, and within were found, first, three skeletons in a 
sitting posture, the center one of which, that of a woman, having 
still remaining upon her skull a crown, weighing about 114 ounces 
of pure gold, 24 carats fine. She also had on, at the time of her 
death, a tunic, made of the well known esparto grass, very finely 
made. The other two were dressed pretty much the same, except 
that the tunics were made of coarser but sound material. 

Farther in were found three more skeletons, one of which had 
the skull crushed between two stones, indicating, as he supposed, 
that the man had been executed. Beside him was found an esparto 
bag containing food carbonized by the atmosphere, and another 
containing hatchets and arrow-heads, specimens of which were 
exhibited, and of which he was supposed jo be a maker. 

At another point in this cave were found twelve skeletons ar- 
ranged in a semi-circle, one of which occupying a central position 
was that of a woman having on a hide tunic laced up under the 
left arm. Each of these skeletons was in a fair state of preserva- 
tion when found, but on exposure to the air they crumbled to dust. 

Still farther internally fifty skeletons were found together, whose 
character and surroundings indicated that they were warriors. 
Lying all about them were many stone arrow-heads. 

The speaker next described a stone temple, as he called it, being 
in the nature of an enormous dolmen, or cromlech, situated on the 
outskirts of the city of Antequera, and known as La Cueva de 


Mengal. 
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It is built on an artificial mound, of which there are two others. 


The structure described is go feet long, 14 feet wide at its western. 
end, 18 feet in the center, and at the beginning of the vestibule 


about 7 feet wide, and about 10 feet high. The five covering 
stones weigh 450 tons. From the western end to the entrance of 
the vestibule it is 59 feet, and the vestibule is 31 feet in length. 

Immediately in front of this temple is a mountain, called La 
Pefia de los Enamorados, presenting at its summit a perfect figure 
of the human profile. As all other prehistoric caves of which he 
had any knowledge faced directly east, his theory of this was that 
it was not intended as a burial mound, as some supposed, but as a 
temple of worship, the officiating priest having La Pefia de los 
Enamorados directly in his view. : 

The stone that covers the western end was estimated to weigh 
160 tons. ‘The nearest point from which these huge stones could 
have been obtained was 18 miles distant, with two rivers inter- 
vening. 

The speaker also described a plain in the vicinity of Antequera, 
which is strewn with oyster shells. This plain or basin is about 
1,900 hundred feet above the level of the sea. It would seem to 
have once been inhabited by prehistoric man who lived principally 
upon oysters and left their shells scattered over the ground. 

“At the close of his remarks Major Hancock presented the Society 
with a copy of a work descriptive of these and other archzologi- 
cal remains in the south of Spain entitled Antiqiiedades Prehistori- 
cas de Andalucia, etc., Por Don Manuel de Géngora y Martinez. 
Madrid, 1868; 4to., pp. 158, with 149 figures, plates, and map ; also 
two charts illustrating the profile and form of a dolmen described 
by Major Hancock, in which were found numerous human and 
other remains. These were accompanied by two worked flints from 
the cave and portion of a fossil oyster shell found on the surface 
of the plain, the latter appearing to consist chiefly of.such shells, 


and having a height of 1,900 feet above sea level. 
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Forty-THirD REGULAR MEETING, October 4, 1881. 


Rev. J. Owen Dorsey read a translation, made by himself, of an 


-Omaha myth, entitled THz ORPHAN AND THE BuFFALoO Woman. 


The following is an abstract : 


Wahandhishige, the orphan, lived with his married sister, who 
was unkind to him. She never allowed him to eat any choice piece 
of meat, although. her husband was a good hunter and brought 
plenty of game to the lodge. A buffalo woman visited the orphan 
when he was alone in the lodge, and made him eat some of the 
meat, restoring the piece from which it had been cut to its proper 
shape. ‘This occurrence was repeated on three other days. Then 
the orphan followed the woman, overtaking her by evening at a 
white lodge on the prairie. While he slept the woman and lodge 
disappeared, and when he awoke he was lying on the grass. This 
happened on four days in succession. ‘The myth then gives: 1st, 
The adventures of the woman, after parting with the orphan; 2d, . 
The adventures of the orphan when in pursuit of the woman. In 
the first part is told the birth of her child, the white calf, (some say 
two calves;) his abduction by Ishtinike, the deceiver; his escape 
and return to his mother. Then follow the adventures of the or- 
phan, showing how he overcame great difficulties that were destined 
to hinder his pursuit ; how he crossed the great water, a deep canon, 
a tract of land, covered with briers and thorns; and how he went 
even to the upper world. Returning from the upper world he 
killed a number of the buffaloes; then he took his family to his old 


_home. He discovered himself to his unkind sister and her husband, 


who had been unfortunate since the departure of the orphan. They 
received him and his family, and were rewarded by the return of 
game and consequent prosperity. ‘The sister profited by experience, 
and was ever thereafter kind to her brother and his family. 


The President of the Society read a paper on the MyTuHs oF THE 
WINTUNS OF THE SACRAMENTO VALLEY.’ 
ee 

1 This paper will be published in a much enlarged form in the “ Annual Report 
of the Bureau of Ethnology.” 


. 
‘ 
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In reply to an inquiry by Prof. Mason, Major Powell enumerated 
certain tribes of Indians that bury their dead by clans. 

Mr. Hinman stated that this was not the case with the Dakotas. 

Prof. Mason remarked that he had discovered in the myths re- 
lated by Mr. Dorsey and Major Powell a material substratum to the 
mythical; that is, the myth seemed to account for the origin of 
inexplicable phenomena, by means of things no longer regarded as 
mythical. 

Major Powell replied that this idea proceeded from a mis- 
understanding of the nature of Indian philosophy. With sav- 
ages the production of effects at a distance from the cause does 
not require the intervention of a material medium. He reviewed 
the progress of the conception of wind through the different 
grades of social progress, as seen in the Norse, the Greek, and the 
later mythologies. 

In reply to a question by Mr. Guss, he stated that he presumed 
the order in which the different animals were slain by the boy 
prodigy as he grew older correctly represented the degrees of 
difficultness with which the Indians regard the capture of these 
animals; the eagle, which was the last named, being taken by them 


only with great skill. 


Forty-FourtH REeGuLAR MEETING, October 18, 1881. 


Mr. S. D. Hinman read a paper on THE STONE GoD, OR ORA- 
CLE, OF THE PuUTETEMNI BAND oF HuNnKpATI DAKOTAS. 

This oracle was seen by him while on an expedition with some 
Dakotan Indians across the James River Valley, in Dakota Terri- 
tory. A Hunkpati man of the party gave the history of the stone, 
and an account of its miraculous movement from the Sacred Hill 
to the old dirt lodge village. This story Mr. Hinman related. 
He then explained what the Dakota stone god is andsthe worship 
paid to it. It was then shown from old papers preserved by the 
Massachusetts Historical Society that this worship was probably 
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identical in many Indian tribes. The Oneida stone was described 
as an illustration, and others were given which were formerly well- 
known in New England and New York. 

The paper closed wiih a description of the standing rock in 
Dakota Territory, and the legend of that rock was related. 

Mr. Guss spoke of the Oneida stone. He said that the word 
Oneida meant people of the red granite stone. It was the tradition 
that the Oneidas came out of the ground on that spot, though they 
- believed in a sort of transmigration of souls. He also mentioned 
similar myths among Iroquois tribes clustering about the idea of a 
standing stone, and remarked that the words Juniata and Oneida 
were only corruptions of the same word. 


Col. Mallery then read a paper on the DANGERS OF SYMBOLIC 
INTERPRETATION.’ The following is an abstract of the paper: 


Few writers on the pictographs, customs, or religious rites of the 
North American Indians have successfully resisted the temptation 
to connect them symbolically with those of certain peoples of the 
Eastern Hemisphere. The Spanish priests found among the Mexi- 
cans many delineations of the cross and serpent which satisfactorily 
proved to them the former introduction of christianity; Adair 
delighted to show the existence of Israelite ceremonials among the 
Muskoki; and Lafiteau traced the customs of the Iroquois to the 
pre-Hellenic inhabitants of Greece. Schoolcraft is full of symbols of 
a more abstract and supposed original character, such as power, 
deity, and prophesy. The frequent recurrence on this continent 
of the number four has become a new mine of treasure to writers 
infatuated with the mysticism of numbers. Alphabets, Runic, 
Akkad, Phoenician, and of all other imaginable origins, have been 
distorted from the Dighton Rock and multitudinous later precious 
*‘finds,’’ while other inscriptions are photographed and lectured 


upon to exhibit the profound knowledge by some race supposed, 


sometime to have existed in North America, in the arbitrary 


1This paper was in part repeated under the title ‘Spurious Symbolism,” in 
«International Review,” Vol. XII, pp. 45-52. 
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constellations of astronomy and zodiacal signs now in current 
use. Our learned associations are invaded by monomaniacs, harm- 
less, save for their occupation of valuable time, who show that 
every ancient cisatlantic object means something different from 
what is obvious to common sense, and their researches are gratified __ 
by frauds and forgeries, sometimes originating in mischief and 
sometimes in desire for gain. 

The speaker then gave, at some length, the account of an at- 
tempt, fortunately not successful, of an apparently honest enthusiast 
to compromise the American Association for the Advancement of — 
Science at its late session in Cincinnati. 

Such fanciful and misleading theories and statements require a 
note of warning. . 

In examining the subject it seems proper to establish the precise 
relation between signs and symbols. Those terms are often used 
interchangeably, but with liability to misconstruction, as most per- 


sons, whether with right or wrcng lexical definition, ascribe to 
symbols an occult and mystic significance. 
A sign is the most general—that by which anything is made 
known or represented. A symbol has been defined as the sign of 
something moral or intellectual by the images or properties of nat- 
ural objects; but that would include an emblem in which, by a i 
figure of thought, corporeal objects stand for moral and intellectual : 
qualities, and a symbol should be distinguished as that species of ts 
emblem which is a constituted sign among men of such qualities. ‘ 
An alphabet, or scheme of signs by which a language is written, = 
is not in its essence symbolical, and the Semitic scheme, the parent, : 
notwithstanding the wide diversity of languages, of nearly all the ne 
graphic systems prevailing in the world, had not even its origin in 


symbols. ‘The first step toward writing was the rude pictorial rep- ast), 
resentation of objects without indication of any accessories, fol- ioe 

. ° . . we 
lowed by application of symbolic meaning to some ofsthe figures. Lai 


most used and known, and some pictures, more and more abbre- 


viated, also gradually became conventional signs, which, in time, 


yee 


ohn 


7 


ri 
By re 
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were made to stand for sounds either syllabic or alphabetic. So 
the growth of symbols and phonetic characters, nearly related, but 
quite distinct, proceeded simultaneously with increasing divarica- 
tion. Most ancient writing was, indeed, hieroglyphic; that is, a 
record made by one ignorant of, or unwilling to use, a phonetic 
method, but hieroglyphs dealt more in ideographic signs, repre- 
senting objects by simply imitating their forms, than in those purely 
symbolic, which indicated their nature or properties. 

It is true that the letters of an alphabet may, like an infinity of 


_ other objects, be adopted as symbols. In the science of algebra it 


was convenient to represent known quantities by the first, and un- 
known by the concluding letters of our alphabet, so that, in time, 
A was considered a symbol of the fixed, or certain, and X of the 
doubtful, or mutable. This is not criticised while the application 
is limited and its wholly arbitrary nature borne in mind; but sup- 
pose some ardent algebraist and symbolist should insist that the 
significance of these symbols was intrinsic to the letters, or even 
suggested from their form: ‘< Observe,” he might say, ‘‘ the very 
frame of A, a pyramid standing on its base, the embodiment of 
solidity, still further strengthened by a cross brace! of course it 
must signify the fixed and certain! And X, two bars only united 
at a middle point, top, base and sides nearly equal, and thus liable 
to be deflected readily to any position, perhaps an image of the 
spokes of a wheel never at rest, surely it is the vague, the unknown!”’ 
This reductio ad absurdum is not more obvious than many cases 
where symbols are manufactured and misapplied by enthusiasts. 
Volumes have been devoted to the symbolism in the arbitrary 
signs used in arithmetical notation. The decimal system prevailed 
only because the human race rejoices in ten figures for ready objec- 
tive exhibit, and not some other digital allowance, and after the 
expedients of notches in wood, bags of stones, strings of shells, and 
the like, when the Hebrews and Greeks acquired the notion of 
representing number by characters, they employed the letters of 
the alphabets already in their possession. Our more convenient 
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notation came through the Arabs, who, about the roth century, ob- 
tained it from Hindostan (where, it is asserted, the figures were 
anciently the initial letters of the Sanscrit names for the digits), 
and has rendered easy those calculations and deductions which dis- 
play many curious properties of, and relations between, numbers. 
But it behqoves to distinguish the ideas elucidated through mathe- 
matical experiments from the mere signs or value of the notation— 
that is, the apparatus—so that the latter may not claim a retro- 
active significance. 

Many of the curious and often beautiful results from combina- 
tion of numbers have, on close examination, no more intrinsic 
import than the also curious and beautiful reflections produced by 
turning a kaleidoscope, and dependent on much the same principles 
of mathematical relations between quantities and magnitudes. 

Devotees of symbolism, in their undue zealotry, seem to have 
pried about with a zumber in their hands, determined to fit it into 
some object, like trying a stray key to all accessible locks. A not 
‘very ancient work set forth, among other attributes, of the number 
7, with much flourish, that there are seven planets and seven metals, 
which, indeed, was the limit then known, but we now recognize at 
least fifty metals, and the planets have also increased on acquain- 
tance apart from the asteriods, which, at the present rate of dis- 
covery, may soon swell the list to two hundred. 

Belief in the mysticism of numbers has often retarded scientific 
research. Huygens, in 1655, discovered a satellite of Saturn. He 
then stopped observations because the six planets (Saturn then 
being the oldest known planet) and the six satellites, one of the 
earth, four of Jupiter, and that one of Saturn made the perfect num- 
Ser of twelve. So he asserted solemnly that nothing more of plane- 
tary system was left to be discovered. This blunder warns us not to 
build symbols needlessly on the shifting sands of ignorance, to be 
demolished by the advancing ocean-wave of science. ™ 

Symbols that have once reigned with perfect title may degenerate 
into petty signs. The chevron, an honorable ordinary in heraldry, 
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representing two rafters of a house united at the top, was originally 
bestowed on the founder of a house or family thereafter entitled to 
bear arms, and in that use was a perfect symbol. When the mod- 
ern army uniform was planned the facility of forming an obtuse 
angle by two strips of cloth led to the selection, from among all 
the heraldic blazonry, of the chevron to mark the sleeves of non- 
commissioned officers ; so that, while retaining both its name and 
form, its purport wholly disappeared. 

The initial character of medical prescriptions met a fate still 
more humiliating; once portraying the extended wings of Jove’s 
eagle and used as a prayer to the king of gods for his aid to the 
action of the remedy, its very shape was corrupted until, resembling 
the letter R witha flourish, [R] it is vulgarly called an abbreviation 
of the word ‘‘Recipe.’’ So, though once a sublime symbol, it has 
ceased to be even a respectable sign. 

The barber’s pole, in the middle of its history, was, perhaps, a 
symbol, having started as an honest, though prosaic sign, and ends, 
in this country at least, as one neither appropriate nor sensible. 
The bloody band used by barber chirurgeons in their phlebotomy, 
wrapped, for convenience, spirally around a supporting rod, was, in 
the last century, still found in some Old World nooks, and when that 
utensil was exhibited in front of the shgp it signified ‘« bleeding 
done here,’’ just as the old boot the cobbler hangs over his door is 
the advertisement of his humble calling. When the red band was 
painted on the contrasting white ground of a pole, and the tonsor 
only drew blood by accident instead of by profession, the device 
might claim some symbolic dignity, but the blue stripe was lately 
added in the United States; so that, in the combination of colors 
now shown, a fanciful physiologist may detect the distinction be- 
tween venous and arterial blood, and the more poetic and religious 
mind may be exalted to suggestions embracing the ark of the cove- 
nant. Now, the change, under my personal observation, has oc- 
curred from the enterprise of some patriotic barbers who added 
blue to the red and white so as to include all the national colors, 
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and the fashion, once set to the imitative race which mainly does 
our shaving, has lately advanced another step, so that their newest 
poles show the blue in a union, with the proper arrangement of 
stars, and the red and white stripes extending straight instead of 
spirally, becoming nothing more nor less than a wooden United 
States flag of clumsy shape. | 

In the examination of pictographs and of sign languages as 
nearly connected with them, it is important to form a still more 
explicit distinction between signs proper and symbols. All. char- 
acters in Indian picture writing have been loosely styled symbols, 
and as there is no logical distinction between the characters 
impressed with enduring form and when merely outlined in the 
ambient air, all Indian gestures, motions, and attitudes might with 
equal appropriateness be called symbolic. While, however, all 
symbols come under the generic head of signs, very few signs are 
in accurate classification symbols. Symbols are less obvious and 
more artificial than mere signs, require convention, are not only 
abstract, but metaphysical, and often need explanation from history, 
religion, and customs. They do not depict but suggest subjects ; 
do not speak directly through the eye to the intelligence, but pre- 
suppose in the mind knowledge of an event or fact which the sign 
recalls. The symbols of the ark, dove, olive branch, and rainbow 
would be wholly meaningless to people unfamiliar with the Mosaic 
or some similar cosmology, as would be the cross and the crescent 
to those ignorant of history. The last named objects appeared in . 
the class of emblems when used in designating the conflicting 
powers of Christendom and Islamism. Emblems do not necessarily 
require any analogy between the objects representing, and the cb- 
jects or qualities represented, but may arise from pure accident. 
After a scurrilous jest the beggar’s wallet became the emblem of 
the confederated nobles, the Gueux, of the Netherlands ; anda sling, 
in the early minority of Louis XIV., was adopted by the Frondeur | 
opponents of Mazarin, from the refrain of asong. The portraiture 
of a fish, used, especially by the early Christians, for the name and 
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title of Jesus Christ was still more accidental, being, in the Greek 
word 7705s, an acrostic composed of the initials of the several 
Greek words signifying that name and title. The origin being 
unknown to persons whose religious enthusiasm was as usual in 
direct proportion to their ignorance, they expended much rhetoric 
to prove that there was some true symbolic relation between an 
actual fish and the Saviour of men. Apart from this misapplica- 
tion, the fish undoubtedly became an emblem of Christ and of 
Christianity, appearing frequently on the Roman catacombs, and 
at one time it was used hermeneutically. 

The several tribal signs for the Sioux, Arapaho, Cheyenne, &c., 
are their emblems precisely as the star-spangled flag is that of the 
United States, but there is nothing symbolic in any of them. So 


.the signs for individual chiefs, when not merely translations of their 
- names, are emblematic of their family totems or personal distinc- 


tions, and are no more symbols than are the distinctive shoulder- 
straps of army officers. The crux ansata and the circle formed bya 
snake biting its tail are symbols, but consensus as well as invention 
was necessary for their establishment, and the Indians have pro- 
duced nothing so esoteric, nothing which they intended for herme- 
neutic as distinct from descriptive or mnemonic purposes. Both 
picture writing and sign language can undoubtedly be and are em- 
ployed to express highly metaphysical ideas, but to do that in a 
symbolic system requires a development of the mode of expression 
consequent upon a similar development of the mental idiocrasy of 
the gesturers far beyond any yet found among historic tribes north 
of Mexico. A very few of their signs may at first appear to be 
symbolic, yet even those on closer examination will probably be 
relegated to the class of emblems. 

The point urged is that while many signs can be used as emblems 
and both signs and emblems can be converted by convention into 
symbols or be explained as such by perverted ingenuity, it is futile 
to seek for that form of psychologic exuberance in the stage of 
development attained by the tribes now under consideration. All 
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predetermination to interpret either their signs or their pictographs 
on the principles of symbolism as understood or pretended to be’ 
understood by its admirers, and as are sometimes properly applied 
to Egyptian hieroglyphs, results in mooning mysticism. .This was 
shown by a correspondent who enthusiastically lauded the Dakota 
Calendar (which is a mere figuration of successive occurrences in 
the history of the people), as a numerical exposition of the great 
doctrines of the Sun religion in the equations of time, and proved 
to his own satisfaction that our Indians preserved hermeneutically 
the lost geometric cultus of pre-Cushite scientists. He might as 
well have claimed it to be the tabulated dynasties of pre-Adamite 
kings. The chart was exhibited with the true interpretation 
compared with the symbolic read from the letter. 

Another exhibition of this vicious practice was recently made in 
the interpretation of an inscribed stone alleged to have been 
unearthed near Zanesville, Ohio, an engraving of which was 
exhibited. Two of the characters were supposed, in liberal exer- 
cise of the imagination, to represent the A and 2 of the Greek 
alphabet. At the comparatively late date when the arbitrary 
arrangement of the letters of that alphabet had become fixed, the 
initial and concluding letters might readily have been used to 
represent respectfully the beginning and the end of any series or 
number of things, and this figure of speech was employed in the 
book of Revelations. In the attempted interpretation of the 
inscription mentioned, which was hawked about to many scientific 
bodies, and published over the whole country, the supposed alpha 
and omega were assumed to constitute a universal as well as sacred 
symbol for the everlasting Creator. The usual menu of Roman 
feasts, commencing with eggs and ending with apples, was also 
commonly known at the time when the book of Revelations was 
written, and the phrase ‘‘ ad ovo usgue ad mala’? was as appropriate 
as ‘‘ from alpha to omega’’ to express ‘‘ from the beginning to the 
end.’’ In deciphering the stone it would, therefore, be as correct 
in principle to take one of its oval and one of its round figures, 
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call them egg and apple, and make them the symbols of eternity. 
In fact, not depending wholly for significance upon the order of 
courses of a feast or the accident of alphabetical position, but 


having intrinsic characteristics in reference to the origin and 


fruition of life, the egg and apple translation would be more _ 
acceptable to the general judgment, and it is recommended to 


enthusiasts who insist on finding symbols where none exist. 


Mr. Bigelow called attention to Fig. 71 of the chronological 
chart of the Sioux Indians usel in illustrating the paper, and 
noted its resemblance to the ornamentations on Indian blankets. 

Mr. Ward raised the question whether the letter, read by Col. 
Mallery, on the symbolic interpretation of this chart, might not 
have been intended as a burlesque. 

Col. Mallery stated that it bore every mark of sincerity and 
genuineness. 

Prof. Mason spoke of the growing prevalence of this school of 


symbolic interpretation, especially in Europe. 


Mr. Ward inquired whether the recent attempts to explain the 
origin of the Arabic numerals as a modification of straight lines 
rested on any authentic basis. 

Col. Mallery thought it did not. 


FortTy-FIFTH REGULAR MEETING, November 1, 1881. 


Dr. Edward M. Gallaudet, President of the National Deaf-Mute 
College, read a paper entitled How sHALL THE DEAF BE EDUCATED?! 
The following is an abstract of the paper: 

A suitable classification is important to a proper consideration of 
the question. 

The class should be spoken of as ¢he deaf. The term deaf-mute 
should be applied to such only as are totally deaf and completely 


dumb. 


1 Published in full in the “International Review,’ Vol. XI (December, 
1881,) pp. 503-516. 
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Besides this sub-class, there are the speaking-degf, the semi- 
speaking deaf, the speaking semi-deaf, the mute semi-deaf, the hearing- 
mute, and the hearing semi-mute, these two last sub-classes being, 
usually, persons of feeble mental power. 

With a class involving such essential differences among its sub- 
classes and orders, no single method can be expected to be 
successful. 

The first requisite in the instruction of the deaf, as in all teach- 
ing, is the establishment of a ready and adequate means of com- 


munication between teacher and pupil. ite 


The natural language of the deaf, is beyond all question, the 
language of signs and gestures. But experiment has proved that 
many deaf persons, including not a few congenitally deaf, may be 
taught to speak, orally, and to understand what is said by others, 
from the movement of their vocal organs. 

The value of the power of speech is so great, that many have 
insisted that a// deaf persons can, and must be taught to speak. 

To suppose that all can be taught to speak well is an error. 

Many deaf persons are lacking in imitative power, in their power 
over the muscles of their vocal organs, in their power of vision, and 
in other particulars, which make it impossible for them to attain 
success in speech. 

For them it is the wise course to forego all effort to impart 
speech, and give them education through the use of signs, the 
manual alphabet, and writing. | 

Experience has abundantly proven that deaf persons so educated, 
may lead happy and useful lives, mingling readily with hearing and 
speaking people. 

It is recommended that in all cases where success seems prob- 
able attempts be made to teach the deaf to speak; that where it is 
practicable special schools for oral teaching should be maintained ; 
that in all institutions for the education of the deaf articulation 
should receive attention ; that the manual alphabet should be used 
in all schools for the deaf, and that signs should be made use of 
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even in oral schools, especially with advanced pupils, as a means 
of conveying instruction in the form of lectures. 


Col. Mallery spoke of the capability of sign language to express 
abstract and abstruse ideas, and remarked that Mr. Edward B. 
Tylor had maintained that it was incapable of such expression, 
while Max Miiller claimed that these ideas were all derived from 
sensuous ones. Mr. Tylor had‘ given as examples of conceptions 
not capable of being conveyed by signs, those of momentum and 
plurality. He asked how this was. 

President Gallaudet replied that for the conveyance of abstract 
ideas, a certain amount of explanation in simpler terms was usually 
necessary, but to say that abstract ideas, such as those of momentum 
and plurality, could not be conveyed by signs, would simply pro- 
voke a smile from any practical teacher of the deaf and dumb. 

_ Dr. Fletcher inquired what proportion of deaf-mutes are found 
capable of acquiring the power of oral speech. 

President Gallaudet replied that this differed with the language, 
the Italian being easiest to acquire, and that between one-third and 
one-half the pupils could learn to speak it. With the English the 
statistics did not cover a sufficiently long period to deduce the pro- 
portion accurately, but he thought it would be about one-third. In 
reply to the further question relative to the children of the deaf and 
dumb lady whose letter he had read, he stated that they were all 
normal, and remarked upon the small tendency of deafness to 
descend to the offspring even of parents who are both afflicted. 

Dr. Hoffman mentioned two deaf Indian children whom he 
knew, and who seemed incapable of acquiring the sign language 
of the tribe. : 

President Gallaudet could explain it only on the assumption that 
they were mentally deficient. , 

Prof. Mason asked how far are we acquainted with the history of 
the movement for the education of the deaf in different nations, 


as Chinese, Japanese, etc. 
6 
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Col. Mallery said they were classed by Constanfine with the in- 
sane. . 

President Gallaudet stated that no extended history of the matter 
for the whole world existed. He had once undertaken such a work. 
but had been compelled by other duties to suspend it. He said that 
_ records on the subject, in Europe, date back four or five centuries, 
and schools had existed in France, Germany, and Italy for one 
hundred and fifty years. He was certain no such institutions existed 
in China. Japan has two small schools. He was invited, in 1867, 
to go to China and establish a school, and had accepted the in- 
vitation, when the rebellion broke out there and put an end to the 
scheme. 

Dr. Welling desired to learn in what sense deaf-mutes are 
capable of receiving and expressing ideas of the higher class ; 
whether deafness was a bar to the intellectual acquirements made 
by other persons. 

President Gallaudet replied that it interposes no obstacle to men- 
tal development, except that connected with acoustics. He had 
even questioned whether it did not tend to quicken thought by the 
forced absence it imposes of the multiform distractions which enter 
other people’s minds through the ear. 

In reply to Mr. Bigelow’s question, whether the mere jar 
produced by some sounds did not furnish a sort of substitute for 
hearing in some cases, he said that this was simply feeling and not 
hearing, and that deaf people were able to make some use of it. 

Mr. Gilbert inquired whether there was a universal system of 
signs, so that deaf-mutes of all nationalities could understand one 
another. 

President Gallaudet said that this was the nature of the true 
sign language, but that besides this, special arbitrary signs were 
used by different schools; there was also an alphabetic larguage, 
and this he regarded as really the most complete system. He 
spoke of lip-reading, and said that Prof. Bell was now preparing a 
list of words of different meaning and spelling, but requiring the 
same position of the lips (homophemes). 
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Dr. Welling asked if sign language did not convey ideas to deaf 
persons more directly and impressively than oral language. 

President Gallaudet said that it certainly did, but only certain 
kinds of ideas. He spoke of the superiority of the sign language 
in large classes or where a great number of persons are addressed. 

Dr. Hoffman mentioned the meeting of the Ute Indians with 
the deaf-mutes at the National Deaf-Mute College, and said that 
they were able to carry on a free interchange of ideas, showing 
that the syntax was identical. 

Dr. Fletcher inquired whether the presence of a beard or 
moustache was not a serious obstacle to lip-reading. President 
Gallaudet replied that it was a part of the regular course of 
instruction to accustom the pupil to the beard and mustache, and 
some became so expert that they could understand even when the 
hand was held over the mouth and lips, by observing the peculiar 
action of the other parts of the face, the eyes, head, etc. 

Mr. Ward asked if any data existed for determining whether 
educated deaf-mutes, as a class, had contributed their share to the 
intellectual work of the world, and mentioned the case of Mr. Leo 
Lesquereux, the well-known vegetable paleontologist. He said 
that, considering how small the class is, it would not, of course, 
require a very great absolute number to constitute its quota. 

President Gallaudet thought that it had done so, and instanced a 
number of deaf persons, of greater or less distinction in one way or 
another, among them John Kitto, Charlotte Elizabeth, Ferd. Ber- 
thier, and two brothers Moore, of Hoboken, embracing various 
professions, authorship, and art. He further remarked that, of the 
graduates from the National Deaf-Mute College, one had become a 
successful patent lawyer and another an editor. 

Mr. Henry Baker spoke of Mr. Parkinson, the patent lawyer re- 
ferred to, testified to his intelligence and business ability, and said 
that the degree of master of arts had been conferred upon him. 

Mr. Ward said he thought the facts showed that the art of com. 


municating ideas was a necessary result of the possession of ideas 
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to communicate, and depended less than was commonly supposed 
upon the possession of the faculty of oral speech. He expressed 
his belief that if the human race, all other things being as they are, 
had been destitute of that faculty they would have nevertheless 
found means of carrying on the various functions of civilized 
society very nearly the same as they now do. 


Forty-StxtH REGULAR MEETING, November 15, 1881. 


Mr. R. L. Packard read a paper reciting A Navajo MytTu. 
The following is an epitome of the myth: 

The story in brief is that the Navajos first appeared as certain 
animals, in a world under the earth we inhabit. There they lived 
a long time, under the rule of twelve chiefs, one of whom was the 
head chief. In consequence of the discovery of the infidelity of 
the wife of this chief, an absolute separation of the sexes through- 
out the tribe was effected, by the males crossing a large river, which 
flowed near the camp. The two sexes lived apart four years, at the 
end of which time many females had died, and the rest were 
threatened with starvation, so that a reunion of the males and fe- 
males was made necessary. After this had been effected a water 
monster, which lived in the great water near which the people were 
camped, was robbed of its young by Coyote; the evening of the 
same day the water began to rise and caused a flood, which drove 
all the people up to a high mountain; and the water still rising, 
they planted a reed on the top of the mountain and fled to its in- 
terior for safety. This reed grew rapidly and carried them to the 
upper earth, which Badger was sent forth to explore. His report 
was that the upper earth was covered by a sea, like the one which 
had driven the people up the mountain below; and that there were 
four swans at: the four corners, viz., the north, east, south, and 
west corners of this sea, with whom he had had a combat; he and 
Cicada vanquished the swans and the people came to the upper 
earth, through the hole he had made, and took possession of the 
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whole region ; their wise men and medicine men (priests) made 
the sun, moon, and stars (for it was as yet dark) after four days ex- 
periment ; and one of the medicine men went with the sun to 
regulate its movements and he was never afterwards seen, but con- 
tinues with the sun to this day. 

A similar wise or magic man, but of the Zufiis, went with the 
moon. 

. After this they planted the seeds of trees and vegetation in gen- 
eral, which they had brought up with them. 

After increasing to a great number, a conflagration destroyed all 
but a few of the people; and after this remnant had again increased 
to a large number, certain monstrous animals and a giant in human 
form came and devoured all but one male and one female. This 
female found a female child at the foot of a rainbow one day, which 
she took home and raised as her daughter. In due time this child, 
having grown to maturity, became the mother of two male children 
by the sun. These children were infants in arms four days; after 
which they were able to run about four more days; and at the end 
of this period they were men grown. 

On reaching manhood they asked their mother about their father ; 
and being by her instructed, set off on a long journey to visit their 
father, whose house they found far away in the East; after an in- 
terview with him they returned, journeying with their father in his 
daily course in the heavens, to their own country; and by his as- 
sistance, killed the various monsters which had devoured their 
people. 

Under instructions from their father they consulted their mother 
about re-peopling the earth; and she, by magic, made one male and 
one female in human shape ; and this pair was the source of nearly 
all the Navajos. 

This woman went then to a great ocean in the West, where she 
still lives; and she and the sun-man are the deities which are 


reverenced by the Navajos. 
The story is localized by the introduction of the names of moun- 


86 TRANSACTIONS OF THE 


> 
tains, etc., in the Navajo country, where the events are supposed to 4 
have occurred, and was obtained from a half-breed Navajo, aided 3 
by an old man of the tribe. 


Mr. Gatschet remarked that the myth seemed to be a compound 
~ of numerous traditional legends, and showed how a number of the 

events recited might be allegorically interpreted; ¢. g., the separa- 
tion of the men from the women probably represented the division 
of day and night. The giant he thought was emblematic of the 
sun. , 

Prof. Mason expressed surprise that no connection could be traced 
between these Navajo myths and the Z7zmée myths, notwithstanding 
the certainty that the Navajos had migrated from British America 
within comparatively recent times, and spoke of the rapidity with 
which myths grow. ae 

Dr. Hoffman asked if certain parts had not been omitted from 
the myth as read. 

Mr. Packard replied that he had tried to embrace all the essential 


parts. 

Col. Mallery spoke of the analogy between principal occurrences 
described in the Navajo myth with those contained in the myths of x 
other peoples; as for example, that of the separation of the sexes ‘ 


with the story of the Amazons; the rising of the waters with the 
wide-spread tradition of a deluge; and the occupation of the reed 
with the fable of Jack and the bean-stalk. He also called attention 


to the usual predominance of the number four. , 


Prof. J. Howard Gore then presented a communication on the 
REGULATIVE SYSTEM OF THE ZuNIS. The following is an abstract : 


Zuni is situated in the western part of New Mexico, 12 miles from 
Arizona and about 250 miles southwest of Santa Fé. It is built of 
adobe; the houses are contiguous, and in some places cover the irreg- 
ular streets, thus uniting thé whole town into three single buildings. 

The subsistence of the people is derived from herds of sheep and 
goats and from the soil. The minor crops are grown near the 
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town, while their corn fields are at Pescado, and the wheat is raised 
at Mutria. The men plant and cultivate the crops and the women 
gather, garner, and prepare the grain for use. 

The,women receive more attention here than is usual among 
Indians.*® 

The clan organization is for a triple purpose: to determine the 
line of marriage, for social amusement, and for religious observ- 
ances. Descent isin the female line. Monogamy exists. Divorces 
are readily obtained, and are unattended by reproach, but are by 
no means common. © 

In order to be a member of the religious order—the Priests of 
the Bow— it is necessary to secure a scalp and undergo a number of 
ordeals. The election of a person into this order is confirmed by 
a great feast. All persons charged with murder are tried by this 
order. The accused conducts his own case, and ‘a member is 
appointed to manage the prosecution. The decision is reached in 


‘secret council and the verdict made known afterwards. If guilty 


the criminal is executed privately. 

Property is exclusively individual, and can be disposed of by the 
owner without consulting any one. Children may own property— 
even land. ‘The property of a man dying intestate descends to his 
own children ; but at any time prior to his death he may name his 
heirs. Seven caciques and one priestess constitute the supreme 
ecclesiastical tribunal, to whom all disputes and doubted points in 
religious or ceremonial matters are referred. A governor is the 
chief civil authority ; he decides all minor questions himself, and 
only summons a council when the importance of the case demands 
it. In council no formal vote is taken; each person so expresses 
his opinion that the will of the majority is easily made known. 
Women have no voice in the councils. 


Prof. Mason inquired whether differences of social standing 
regulated the occupancy of the Pueblo houses. Prof. Gore said 
that this did not seem to be the case. The Priest-of the Sun lives 
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in the upper house, fourth terrace, while in other cases the wealthier 
classes usually live on the first story. The Governor’s house was 


not by any means in the finest quarter of the town. 


Mr. Bigelow asked whether the Zuiiis make formal wills, and 


also how children are cared for. e 


Prof. Gore replied that wills were merely verbal, and that the 
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wish of the deceased, however expressed, was conformed to when- 
ever it was known. He was conversant with one contested will 


——- 


case. He also stated that in their anomalous marriage relations 
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it did not always fall to the parents to take care of their own 
children. 


Mr. Gatschet spoke of an annual festivity celebrated on Mt. 


anal ee Meat 


Taylor, near Zufii. He also inquired whether the usual division 
into gentes and phratries prevailed, and relative to the clans spoken 
of, whether they attempt to prove their origin. 


Prof. Gore said there were fifteen clans among the Zuiiis, which 
are organized chiefly for amusement and social intercourse, but were 
permanent and of very ancient origin. These have no connection 
with the usual division of the people into gentes. The gens merely 
determines the line of marriage; all must marry without their gentes. 
Descent was in the female line. He then spoke of the various 
ceremonies of the different clans, and gave a detailed account of a 
feast of the Corn-clan which he witnessed. He said that the 
music was sung in a language to a great extent unintelligible to 
living Zufiis, and which seemed to be a sort of sacred or classic 
tongue handed down from remote antiquity, which no one dared 
to change. 

In reply to a question by Mr. Gilbert, he said this language 
somewhat resembled the present Zuiii language, but seemed to 
be a sacerdotal, archaic form of it. 


~ 


Prof. Mason said that the Creeks and Choctaws also have an 
oratorical language having an elevated diction for state occasions. 
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FoRTY-SEVENTH REGULAR MEETING, December 6, 1881. 


Mr. M. B. W. Hough read a paper entitled A QUESTION IN 
CLASSIFICATION, of which the following is an abstract : 

Classification is made possible by the persistence of inherited 
peculiarities, while it is rendered necessary by the diversities of 
such peculiarities which meet us daily in the street. It proceeds 
upon the present condition of affairs, but many considerations 
must enter any discussion of the subject. 

Races of men are described by color, habitation, and by families. 
The last is the true method, but each observer has his own theory. 

The proportionate diameter of the skull when measured laterally 
and longitudinarily, and the contents of the brain in cubic inches 
are also favorite methods. Men have also been divided into two 
species by the position of the nostrils, whether close together or 
wide apart. 

The angle between lines drawn from the forehead and the base 
of the brain, meeting at the front of the upper jaw, and the 
relative prominence of the jaws compared with the forehead and 
the chin, is used for the same purpose, and seem to be persistent. 
A division founded on the cross section of the hair seems incisive, 
but must, it would seem, yield to some, as yet, unrecognized 
distinction, which shall divide men into two families of races. 

The diversities of the individuals who compose these classes, 
when each is taken as a whole, are manifold. One class delights 
in repose, is ruled by desires and acts from impulse; the other 
delights in action, is ruled by ideas and acts from motive; one is 
patient under restraint and satisfied with material comfort; the 
other is ambitious of improvement and impatient of control. 
Anatomical differences are well known to specialists: one class has 
less muscular development and moré protruding mouth ; it has also 
more flattened and scanty hair, accompanied by larger and more 
active perspiratory glands, whether these facts are related or not. 
The feet are less arched, arms longer, legs weaker, chests shallower, 
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~ 
and complexion darker; and in culture, one class is behind the 


other. 

There are difficulties in the application of so simple a theory, 
and the object of this paper is to ask where the line is to be drawn. 

That there have been vast changes in existing climates and in 
the present distribution of land and water is unquestioned ; with 
corresponding effects, if not on the dispersal and variation of 
humanity, at least on all then existing organic life. 

But we know that man has existed on the earth for a long period 
of time, and has moved from one place to another, as he does in 
the present and will do in the future, from the same motives. 
Whenever the Glacial Epoch occurred, as ice disappeared from 
Western Europe, man was there. And this is a significant fact, 
when connected with the other fact, that many northern forms of 
animals and plants are found in the further south, while no southern 
forms have invaded the north; which opens space for momentous 
speculations as to the original location of man. If his northern 
origin is inconsistent with preconceived opinions, may he not, 
early in his life as a species, have been separated into two divisions, 
one being led north, the other south. If so, owing to permanent 
geographical causes, those who went south encountered less variety 
of condition than the other. Be this as it may, we see all over the 
world reminders of the migrations of men, and the emigrants, who 
usually occupy the more fertile and inviting regions, whenever 
comparison is possible, seem to have improved on their kindred 
who were left at home. 

Is there such a division—one class embracing races of southern 
origin, the other those who have arisen in colder climates, and 
when found in southern latitudes are referred to the north? The 
line of such division seems widened at its boundaries, but this 
widening is due to mixture of blood, which is shown in the 
blending and fusion of the characteristics of each class. 

Here arises the difficulty in the application of the theory—certain 
people, by many qualities, belong to one class; in others, as clearly 
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resemble the other. This is the case with the natives of Australia, 
who, resembling the one class in most if not all other things and 
in mental and social condition, have the wavy hair, full beard, and 
sharp sight of the other—where shall they be classed? ‘They have 
no history or traditions, have never cultivated food-crops, clothed 
themselves, or had permanent dwellings, and it is questioned 
whether they knew the use of fire. Their appearance is analogous 
to many races of animals and plants found on islands, similar to 
those found on far off continents, yet specifically distinct, from 
which long isolation is inferred. This seems, by its fossils, to be 
true of the animals, and may well be true of the men of Australia. 
They are also the only people, apparently, of the southern class 
who have lived for ages in a temperate climate, and also who have 
hair but slightly curled. Some writers derive them from the Non- 
Aryan tribes of India, but as these are cultured—they all cultivate 
food-crops, have dwellings, clothe themselves, and use fire, arts 
that could not well be lost—and as emigrants usually take purpose 
and knowledge with them, it seems that any such recent resem- 
blances would be more reasonably accounted for by reversing the 
course of the hypothetical migration. 

Resemblances in language must be cautiously used in tracing 
relationship, as will be seen in the known origin of the so called 
Latin Nations of Europe. 

While upon such separation as has been suggested, one portion 
went in one direction and the other in another, each would be 
soon modified by changed conditions, and would divide into clans, 
tribes, nations, and races; each class retaining the common as well 
as class characteristics. No special reference is made to American 
ethnology, for whether its pre-historic races are of single, or as is 
likely, of three-fold origin, they are all referred to northern 
sources. 

The earlier relics of our kind show indices of the same grade of 
culture ; so the farther back we go in the line of descent the more 
likenesses are found in people who seem widely separated in habita- 
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: 
tion and apparently in blood. This fact explains many things — 
which seem to be contradictory. 

All this is general, but illustration and application are not far to 
seek. That the key to distinctions between classes, as well as races, 
is to be found in the bodily frame, and is now in the hands of 
those who study it, is, I believe, beyond doubt. Will somebody 
learn to use it? 

Upon this communication Mr. Ward remarked that he had been 
struck by the analogy which it suggested between the geographical 
distribution of the human races and that of the lower animals and 
of plants. It seemed that in the one case as well as in the other 
the physically inferior types predominated in the southern hemi- 
sphere, and particularly in South America and Australia. Africa, 
however, constituted an exception, so far as animals and plants were 
concerned, and he raised the question whether this might not be 
due to the fact that geologically that continent properly belongs 
with Europe and Asia, with which it was connected until quite 
recent times, and whether the size of land areas did not have 
something to do with the degree of development made by the life 
inhabiting them ; he also queried further whether this might not be 
in turn due to the relative length of time during which such dey- 
‘elopment has been going on, presuming that it might have begun 
much earlier on the great northeastern continent. He spoke of the 
oft-repeated remark made by geologists and naturalists that America 
is really the Old World, and said that, in so far as life at least was 
concerned, the reverse must be the case, if, by the age of a fauna is 
meant the length of time it has been developing, as measured by 
the degree of advancement attained. From that point of view 
Australia would be the youngest continent, after which would fol- 
low South America, then North America, making the Old World 
in fact old zoologically and phytologically as well as anthropologi- 
cally. That the human races, notwithstanding their superior migra- 
tory power, had retained certain of the same, geographical peculi- 
arities that characterize the lower forms of ‘life, he thought quite 
probable. 
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Prof. Otis T. Mason then read a paper on THE DEFINITION OF 
ANTHROPOLOGY AND ITs SuB-DivisIons.' 


A running discussion followed upon the various terms adapted to 
the classification of the phenomena of anthropology. 


Forty-EIGHTH REGULAR MEETING, December 20, 1881. 


Mr. Lester F. Ward read a paper entitled THE ANTHROPOCENTRIC 
Tueory.? The following is an abstract : 


The aim of the paper was to bring together into something like 
logical order a few of the more salient facts which have been cited 
in favor of and against the belief in the existence of a beneficent 
agency in nature, more especially as operating in the direction of 
the welfare and advantage of man, considered as the end toward 
which the various processes of the universe have tended. These 
statements of fact were accompanied by such explanations, qualifi- 
cations, and other comments as seemed necessary to secure their 
proper appreciation and their true bearing upon the problem. 

The speaker called attention to the fact that writers of a teleo- 
logical bias are continually advancing what they regard as proofs 
of intelligent design and benevolent provision in behalf of sentient 
beings, especially man. Until within quite a recent period all phi- 
losophy was strictly anthropocentric, and the lower grades of 
creatures capable of enjoyment and suffering were wholly ignored ; 
but in later times a few of this school have expanded their scheme 
to embrace the animal world in general, rendering it zodcentric 
instead of anthropocentric, although the existence of large orders 
of purely predatory creatures had proved a somewhat discouraging 
fact for their philosophy to assimilate. 

Most of the examples that have been brought forward as estab- 
lishing the operation of a designing intelligence and beneficent 


1« American Naturalist,” Vol. XVI., (January, 1882,) pp. 66-67. 


2 This paper will form part of Chapter VIII of the author’s work “ Dynamic 
Sociology,” in press. 
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intent in the universe—optimistic facts, so called—can be classed 
under two general heads: They are either, 1, cases of natural or 
genetic adaptation ; or, 2, they are mere coincidences. 

Still a third class was, however, named in which the advantage 
is more apparent than real and becomes greatly reduced or dis- 
appears altogether on closer examination. 

Under the first of these groups the following instances were 
enumerated : ° Chae 

1. A modern scientific writer had stated that in the case of the 
maternal instinct it was a mere accident that the course of action 
which the instinct prompts should be one that was conducive to the 
welfare of the offspring. 

Against this view it was urged that this apparently fortuitous adap- 
tation was clearly a genetic one and had been developed under the 
operation of the selective laws now generally recognized in biology. 

2. The alleged excess of male over female births, supposed to be 
brought about for the purpose of supplying the loss of males 
incident to war and their more exposed mode of life, was questioned 
as a fact; the loss of males by violence being, probably, nearly 
compensated for by the greater delicacy of maternal functions ; 
yet, if the supposed excess were proved, it might do no more than 
show that it was an advantage that it be so, which, on adaptation 
principles, would amount to accounting for the fact. 

3. That the specific gravity of aquatic animals should almost 
exactly equal that of their medium was held to be a clear case of 
natural adaptation. 

4. The allied fact that the bones of birds are hollow and com- 
municate with the outer air was explained in the same manner. 

5. The existence of the coal measures was cited as a favorite 
theme of optimists, and it was shown that it partook of the char- 
acter partly of the firstand partly of the second group. If it be true, 
as generally believed, that the process of their deposition had the 
effect to purify the atmosphere of its alleged excess of carbonic 
acid gas, then the fact must have constituted’ one of the conditions 
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_ to the development of higher forms of life, including human life, 


and as such it performs the office of an efficten¢ and not a final cause. 
Since the close of the sixteenth century, when coal began to come 
into general use as fuel, it may have also produced a new effect 
upon the development of the race by greatly enhancing their 
comfort and consequent efficiency for action. In so far the 
correlation between the existence of the coal measures and the 
advancement of man has a causal relation and constitutes a case of 
adaptation; in any other sense it must be regarded as a pure 
coincidence. 

6. Very similar to this case is that of the late appearance, 
geologically speaking, of the most important economic families of 
plants, and particularly the Rosacee and Graminee. ‘These plants 
were shown to have been, equally with the coal measures, a condi- 
tion to the existence of the higher forms of animal life which have 
been genetically adapted to them. Considered from any other 


point of view the co-existence is purely accidental. 


Under the second group, or that of pure coincidences, the 
following cases were noted : 

1. The alleged advantage to man of the spheroidal form of the 
earth in preventing irregularities in its motions, due to mountains 
and other inequalities of its surface, which the equatorial meniscus 
neutralizes. This, Kant, who first suggested it, proposed to explain 
on teleological principles, and he rebukes the attempt to explain it 
as due to the equilibrium necessarily produced by the formerly 
fluid mass of the rotating planet. But as the mechanical explana- 
tion is complete without the teleological one, and will apply to any 
case, even where it might be a disadvantage, the latter is at least 
unnecessary. 

2. The fact that there is no relation of dependence. between the 
dispersive and refractive powers of different substances, and which 
alone renders the construction of the achromatic lens possible. 
This was mentioned as a most fortunate case under the present head ; 


but it was questioned whether this were not rather to have been 
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pected than the contrary, and whether admiration be really the 
proper attitude to maintain towards it. 

3. It had been remarked by Brinkley ‘that if the velocity of 
light had been much less than it is astronomy would have been all 
but an impossible science.’’ If it had been greater than it is, 
however, astronomical observation would have been in the same 
degree facilitated ; and there was the same antecedent probability 
that it would be greater as less. P 

4. Asa final case under this head was noted the circumstance 
that if the manufacture of alcohol had been so simple a process 
that the lowest races could have at all times obtained an unlimited 
amount of it, this would probably have effectually prevented the 
social development of the race, if it did not entirely extinguish it. 
It is a fortunate coincidence, therefore, that its production is only 
possible by races that have advanced far enough intellectually to be 
capable of foreseeing to some extent its evil effects and of exercising 
a certain control over their appetite for it. 


Passing to the third group, or those instances in which the 
advantage is more apparent than real, only a single case was 
adduced as a type of the class. 

This was the fact, so strenuously insisted upon by certain physi- 
cists, and notably Count Rumford, as a wise provision of nature in 
the interest of man, that water attains its greatestedensity at about 
3934° Fahrenheit, instead of at the actual freezing point. This 
view was based upon the supposition that if it were otherwise all 
bodies of water, even the ocean, would be frozen solid as often as 
the temperature fell to 32°. The fallacy of this reasoning has long 
been exposed, and it has been shown: first, that this property does 
not apply to the salt water of the ocean, which is about in the state 
from which the worst results of the theory would occur; second, 
that these results do not occur there, and would not in any liquid, 
but rather the opposite ones, viz., that bodies of water would never 
freeze over in temperate climates at all, since the superincumbent 
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mass of the water would prevent the cold from penetrating to the 
bottom, where alone congelation could take place if ice were 
heavier instead of lighter than water; and, third, that instead of 
water having been singled out as the only substance to be en- 
dowed with this property, it is now found that many others possess 
it, such as glass, bismuth, antimony, and even iron; so that inde- 
pendently of design the chances that water should possess it are 
about the same as that it should not, while the property itself is 
really of very doubtful advantage. 


Upon an enumeration, therefore, of such cases only as seem to 
favor the anthropocentric theory it was maintained that the claim 
was a weak one. Unless the theory of adaptation is wholly re- 
jected, the greater part of the illustrations fall under that head. 
A large share of the remainder are such as would be as likely to 
occur in the manner that they do, as otherwise, under the operation 
of the mathematical law of probabilities. The number of coinci- 
dences that can be noted is not greater than ought to be expected, 
or than are met with in other departments of human experience, 
while a few cases turn out, when fully understood, to be of doubtful 
advantage. 


The speaker next proceeded to enumerate cases of the opposite 
general class, or such as seemed opposed to the doctrine of a special 
beneficent agency in the interest of man. ‘This, he stated, was a 
much easier task than the preceding, which is itself a strong pre- 
sumption against the optimistic view. 

The illustrations adduced were grouped under three general 
heads, viz., 1, such as exhibit a condition generally unfavorable to 
life on the globe, either of men, animals, or plants—anti-biocentric 
facts ;—2, such as negative, in one form or another, the assumption 
that the human race has been the special object of benevolent de- 
sign—anti-anthropocentric facts ;—and, 3, those in consequence of 
which social progress tends to defeat itself—anti-sociocentric facts. 
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A bare enumeration of the many cases cited is all that can be 
given in this abstract. 
Under the first of those groups the following facts were set down: 


1. That the longitudinal cohesion of the outer bark of many 
trees restricts their natural growth by binding the trunk too tightly 
and compressing the cells of the cambium layer. So obvious is 
this that horticulturists successfully relieve them by artificially slit- 
ting the bark. 

2. That many plants bloom during a period of mild weather in 
autumn or winter, when there is no possibility that their fruit can 
reach maturity. 

3. That the sting of many insects is so strongly barbed that it 
cannot be withdrawn from the body stung, but instead is extracted 
from that of the insect along with the viscera to which it is attached, 
resulting in the death of the latter. As only females are provided 
with stings the destruction of so many of that sex must be a disad- 
vantage to the species. 

4. That female opossums having only thirteen teats have been 
known to give birth to fifteen or sixteen young, and, as the con- 
tinued life of each embryo depends upon its permanent attachment 
to a teat, the excess over the number of the latter must necessarily 
perish. 

5. That moths, beetles, ephemerze, and other insects possess a 
suicidal propensity to fly into a flame. 

6. That birds and animals on newly discovered islands have no 
innate fear of man, and allow themselves to be readily caught, so 
that they are soon exterminated. 

7. That animals attacked with rabies immediately acquire a dis- 
position to bite others, whereby the deadly malady is multiplied. 

8. That many imperfectly integrated annelids labor under a 
great disadvantage from being obliged to support a multitude of 
similar organs in different somites. .: 

While none of the above facts are capable of a teleological, or 
optimistic explanation, it was shown in each case that from the 
point of view of evolution they may all be readily accounted for. 
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Under the second, or anthropocentric group proper, the fol- 
lowing facts were co-ordinated : : 

Three cases, under the general head of ‘‘ rudimentary organs,”’ 
as they are called, which, while they perform no known functions, 
are at the same time the seats of dangerous diseases, viz. : 

1. The tonsils, as the seat of tonsilitis. 

2. The thyroid gland, the seat of the disease called goitre, or 
bronchocele. 

3. The vermiform appendage of the intestines, in which two 
dangerous forms of disease are located. 

Each of these has been traced back to a form in the lower ani- 
mals, in which it was an active organ, which not only accounts for 
the existing vestige on true scientific grounds, but at the same time 
argues the descent of man from them. Yet this fails to relieve the 
optimist from the onus of proving a teleological advantage from 
them as they now exist. 

4. Allied to these cases, but of less general renown, is that of the 
exposed condition of the lower extremity of the spinal cord, which, 
under certain circumstances, becomes the seat of a fatal malady 
known as rachidian meningitis. This condition, which is peculiar 
to man, is explained morphologically as a result of the assumption 
by man of the erect posture, in separating the sacral vertebrz and 
exposing the spinal cord. 

The remaining cases cited under this head were taken from 
widely different fields : 

5. That the ability to predict the weather is at once the most 
practically important and the most limited of scientific achieve- 
ments. 

6. That, as Laplace has shown, the elements of the solar system, 
from the human point of view, fall far short of the optimum. 

4. That if, as many astronomers suppose, the moons of the larger 
planets are inhabited and derive their light and heat chiefly from 
their primaries, it is an ill-devised arrangement that in all cases 
they should always present one and the same side to them, leaving 
the other hemisphere in perpetual darkness. 
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8. That it would be much better for man if there could be about 
sixteen hours day to eight of night, corresponding to the normal 
requirements of activity and rest, and saving an average of four 
waking hours in darkness, with the accompanying cost of artificial 
illumination. 

9. The misfortune was dwelt upon that all races should have been 
condemned to the use of either the quinary, decimal, or vigesimal 
system of notation, when either nine, twelve, or sixteen, but es- 
pecially eight, would have constituted a basis so much superior in 
point of practical value. Genetically, it is easily explained as the 
result of man’s possession of twenty digits. 

10. That the human body should possess a specific gravity a trifle 
greater than that of water, coupled with the fact that man is not 
endowed with a natural instinct to swim; and this on a planet of 
whose superficial area two and four-fifths times as much is water as 
land, and which he is obliged to traverse in all directions. His 
supposed descent from purely terrestrial, or even partially arboreal 
anthropoid apes, would be a satisfactory genetic explanation of 
both these circustances ; but its admission would be no relief to 
the optimist from explaining them teleologically. 

11. The brevity of human life was cited as an important barrier 
to intellectual progress. So large a portion of every one’s lifetime 
is required to prepare for any useful work that little time is left for 
its accomplishment, and many are deterred from undertaking 
anything of real value. This, it was maintained, might as well 
have been otherwise, as there is nothing necessarily impossible in 
the limit of human life being two hundred years any more than in 
its being one hundred. 

12. Living beings are so constituted that they multiply many 
times, often many hundred times, faster than their conditions 
would permit if the excess were not constantly kept down by the 
friction of the environment manifesting itself in a variéty of ways. 
In the case of men, who form no exception to this law, disease, 
accident, violence, war, pestilence, and famine are among the 
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scourges that perform this office, the true cosmical nature of which is 
masked by our familiarity with the phenomena. The amount of 
suffering that would be saved if, instead of this method, that of 
diminished fertility or the destruction of unborn germs of life were 
adopted, is incalculable. 

To these cases were added the following wholly disconnected but 
none the less apposite facts : 

13. That the worst of all living enemies of mankind are too 
minute to be discovered by the highest-powered microscopes—the 
germs of disease. 

14. That in temperate latitudes, where the bulk of the world’s 
population occurs, northerly winds predominate in winter and 
southerly in summer, thus exaggerating the extremes of heat and 
cold. 

15. That in mountainous regions the rainfall is chiefly on the 
tops of the mountains where it is not needed, leaving the otherwise 
fertile valleys and plains arid and parched. 

16. That the most useful as well as the most beautiful objects in 
nature are usually the most rare. 

17. That, whereas pleasures are usually moderate and brief, pains 
are often intense and protracted. 

Under the last of the three general classes of anti-optimistic 
facts specified above, viz., the anti-sociocentric, or anti-progressive 
group, it was shown: 

1. That social progress is rhythmical, and that its alternate flows 
and ebbs occasion incalculable waste, from the circumstance that 
only a part of what is gained by the flood-tide is retained after the 
ebb-tide is over. 

2. That the study of phenomena has always had to be commenced 
from the top, and that the superficial view must be taken before 
_ the fundamental view can be gained ; so that the work of intellec- 
tual progress has consisted in the removal, not merely of ignorance, 
but of error. 

3. That moral and social science, the most practically important 
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branches of knowledge, labor under difficulties from which all other 
sciences are exempt, since every attempt to analyze the phenomena 
of human action and social life into their simpler elements—a pro- 
cess essential to the study of any science—conflicts with received 
opinions and shocks a morbid sense which claims a preternatural 
character for the human race. 

4. That the labor performed in the interest of social progress is 
unremunerative, and must usually be performed in the face of 
strenuous opposition ; which is alone sufficient to deter most men, 
however capable, from undertaking it. 

5. That true merit is generally content to remain in obscurity, 
while the volatile elements of society thrust themselves into undue 
prominence and exert a greatly disproportionate influence. 

6. That the mass of mankind wholly misconceive their own in- 
terests, and are generally found siding with the party that seeks to 
despoil them of their most valuable rights and liberties. 

7. That the past tendency of the human intellect has been to 
ignore realities and waste its energies on empty speculations about 
transcendental questions. 

8. That, while men have always had the most need, they have, 
at the same time, manifested the least disposition to exercise their 
intellectual faculties. 

g. That in the present state of scientific progress the discovery 
of truth is rapidly distancing popular intelligence, so that it is im- 
possible to assimilate the knowledge brought forth. 

And finally: 

1o. That each and all of the many errors which the increasing 
intelligence of the world has successively swept away, have been 
defended to the last by at least a few of the most honored minds of 
the age, and have at last been compelled tardily to succumb to a 
sort of popular verdict, or to the combined force of the lesser lights 
and younger heads, reluctantly declining to follow longer those to 
whom they had been accustomed to look to for counsel and in- 
teflectual guidance. 
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In conclusion the speaker remarked that there were some to 
whom an apology might be due for so protracted an enumeration 
of the pro’s and con’s of optimism—a philosophy which may be 
supposed to have long been obsolete. To such, however, he could 
only express his regret that the mass of mankind have by no means 
reached their advanced position. While optimism, as a philosophic 
tenet, defined by the scholars of a century ago, has, it must be 
admitted, ceased to engross the attention of thinking minds, the 
qualified form of it which constitutes the anthropocentric theory, 
and toward which the foregoing considerations have been principally 
directed, still forms the very warp of the current philosophy outside 
of the domain of science, and to a great extent within that domain. 
It is the essence of all teleological conceptions, and so generally 
pervades the prevalent views of life and action, as to distort com- 
pletely the popular conception of the relations between man and 
the universe. The great mass of men still believe in a conscious 
intelligence, either without or within the universe, which is perpetu- 
ally adjusting means to ends in nature. The majority regard that 
intelligence as in a manner benign and sympathetic, and while 
shutting their eyes to such facts as have been here set forth, are 
ever on the alert to gather evidence, however slender, in support 
of providential interference and intelligent design. 


Mr. S. D. Hinman then read a paper entitled THE Rapprr AND 
THE Sprinc.—A Daxkotan TALE. 


Upon this paper Prof. Mason remarked that nearly the same 
story occurs in ‘‘ Uncle Remus.’’ He said it was possible that the 
negroes of the South might have learned it from the Southern In- 
dians. He had formerly reasoned that the selection by the negroes 
of the rabbit as the hero of so many of their stories was because 
they thought that timid animal best typified their own helpless con- 
dition, from which a belief widely prevailed that they were yet to 
emerge victorious over all the influences that tended to hold them 
down. 
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Mr. Gilbert inquired whether the story was regarded as a myth, 
or whether it belonged to the proper folk-lore of the tribe. 
Mr. Hinman thought that it was not believed in as a fact. 


Forty-NINTH REGULAR MEETING, January 3, 1882. 


Dr. Robert Fletcher read a paper entitled Paut Broca ; His Lire 
AND WorK IN ANTHROPOLOGY." 

Dr. Antisell inquired whether the report was true that Paul Broca 
died of internal aneurism. 

Dr. Fletcher replied that this was not developed by the autopsy 
and was a mere supposition. 

Prof. Mason spoke of a letter he had once received from Broca, 
in which he advised American anthropologists to confine their 
investigations to their own country as the most promising field of 
research. 

Dr. Antisell remarked that Broca was the first to observe the 
perforated skulls. 

Dr. Fletcher said that he had treated this subject specially in a 
paper read at a previous meeting, which accounted for his touching 
so lightly upon it in the present one. 

Prof. Mason asked whether it could be considered as the estab- 
lished opinion that the faculty of speech is located in the third 
frontal convolution of the brain. He said that he had heard both. 
Dr. Otis and Dr. Woodward speak very skeptically about it, and 
cite a case in which this lobe was carried away entirely, and the 
man talked more than before. 

Dr. Fletcher replied that there was some conflicting evidence on 
the subject, but that the doctrine had recently gained ground. He 


1«« Paul Bsoca and the French School of Anthropology ;’’ in “ The Saturday 
Lectures,’’ delivered in the Lecture Roem of the U. S. National Museum under 
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said that the views of Dr. Otis and Dr. Woodward which had been 
given must have been expressed some time ago, and he was quite 
sure they had been greatly modified since. He thought Dr. Otis 
believed in the doctrine at the time of his death, and that Dr. 
Woodward now accepts it with limitations. 
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ANNUAL ADDRESS OF THE PRESIDENT, 
J. W. PowE Lt. 
Delivered February 7, 1882. 


OUTLINES OF SOCIOLOGY.’ 


By organized association men live together in bodies politic. 
That men may live in peace, render one another assistance, and act 
together as units for mutual protection, is the purpose subserved by 
organized association. In order that men may associate, their con- 
duct must be regulated. For the regulation of conduct there must be 
organization, and the plan upon which a body politic is organized 
depends upon the nature of the regulation for which it is used— 
organ is adapted to function. 

The organization of the body politic constitutes the State. 

Again, there must be— 

First, some method of determining the particulars of conduct 
that require regulation and the quality and quantity of regulation 
required. 

Second, there must be means of enforcing reguiation. 

Third, there must be means of determining whether conduct 
conforms to rule. 

The machinery established by a society for accomplishing these 
purposes constitutes Government. 

Yet again, there are the rules which the body politic determines 
to be necessary for peace, mutual assistance, protection, and the 
common welfare, and these constitute the Law. 

The science of sociology, from the nature of the functions of 
social organization, may be fundamentally divided into three sub- 
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jects: the constitution of the state, the form of the government, 
and the regulation embodied in the law—the sate, the government, 


the Jaw. 
THE STATE. 


A state is a body politic—an organized group of men with an 
established government and a body of determined law. In the 
organization of societies units of different orders are discovered. 
A society of the highest or first order is made up of a number of 
societies or groups of a second order, and these may again be made 
up of a number of groups of a third or fourth order. The term 
state as here used embraces the entire body of men included in 
the largest unit (and consequently all the men of each subordinate 
unit) when it refers to the body politic as a group of men, and 
when it refers to the organization it includes the constituent plan 
of the largest and its included units. It should be noticed that 
this use of the term state is not consistent with a common practice 
in this country, but we may illustrate by reference thereto. The 
term state would thus be synonymous with the United States, in- 
cluding its several units of states, counties, townships, cities, wards, 
and all other subordinate divisions. The term state, then, is used 
to designate an organized body of people of the highest order, 
embracing all its subsidiary organizations. 


SOCIOLOGIC CLASSES. 


In the foregoing characterization of the state it has been con- 
sidered as a body politic organized for civil government, that is, 
for the regulation of the conduct of the individuals of the state as 
they are related to one another. But the conduct of the members 
of the state, or of the entire body politic, may have relations to 
other bodies politic; so that conduct must be regulated in its 
internal relations and in its external relations. 

Now, the relations of state to state may be regulated by common 
agreement, and they are thus regulated to a large extent. But 
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this regulation is imperfect and weak from the fact that no common 
government is organized to which all the states are alike obedient. 
The lack of such acommon government for states leads to the 
settlement of disputes by war. Each state prepares itself to enforce 
its wishes or defend its rights by resort to arms. It seems probable 
that in the earliest stages of society all able-bodied men take part 
in its military affairs. But very early a differentiation is discovered 
by which a part only of the men belong to the army; and thus we 
have the sZtary class as distinguished from the cv? class. 

In all governments which have hitherto existed, human conduct 
has been regulated in its relations to supernatural beings. It has 
always been believed that the welfare of mankind depends largely, 
or even primarily, upon the will of the gods, or of one god—the 
Supreme Ruler of the Universe. 

The relation of man to his god gives rise to religion. The con- 
duct involved is religious conduct ; and hence religion comes to be 
an important factor in determining the constitution of the state, 
the nature of the government, and the character of the law. 

Thus in the constitution of the state we find three classes of 
people more or less distinctly differentiated: the civil, the mili- 
tary, and the priestly. As these classes appear in the constitution 
of the state they also affect in varying degree the form of the 
government, and the relations arising therefrom are regulated by 


law. 
SOCIAL RANKS. 


In many stages of society grades, or ranks, of people are dis- 
covered, based upon heredity, possession of land, wealth, and other 
circumstances giving rise to aristocraciles—common people and 


slaves, patricians and plebeians. 


CORPORATIONS. ~ 


In many states two grand classes of organizations are found. The 
first class is directly related to government and embraces the organi- 
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zations mentioned above as grouped in different orders. The 
second class is indirectly related to government. These organi- 
zations serve a variety of purposes. Men are organized into 
societies for religious, charitable, educational, industrial, and other 
ends, and such societies will here be called corporations. These 
organizations of the minor class, unlike those of the major class, 
do not constitute a part of the government, but they form a part 
of the state and must necessarily be considered in the plan of the 
state. While not a part of the government in any important way 
they are connected therewith. The regulation of conduct involved 
in the successful working of such corporations may be immediately 
determined by the bodies of men severally involved, and expressed 
in charters, constitutions, by-laws, and rules of order. But over 
all these is the law of the government, with which the rules or 
laws of the several minor organizations must conform, and for the 
ultimate enforcement of which government is to a large extent 
responsible. ‘Thus we have the major and minor organizations of 
the state, the major and minor laws of the state, and the govern- 
ment of the state directly enforcing the major laws and indirectly 
enforcing the minor laws. 

The science called Sociology in its three great divisions—the 
state, the government, and the law—deals with all organizations of 
the people for whatsoever purpose they may be formed. 

A part of the regulation of a state belongs to the major, another 
part to the minor, organizations of the state, but the functions of 
the two classes of regulation are not clearly and permanently dif- 
ferentiated. A particular system of regulation may be relegated 
now to the government and now to a society of the minor class, 
or the system of regulation may be divided between them. For 
example, the government may entirely control a system of educa- 
tion, or the system of education may be entirely controlled by 
minor societies; or, again, a part of the educational system may 
belong to the government and a part to minor societies. The 
boundary lines between major and minor regulation are ever 
shifting. 
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A STATE IS A PLEXUS OF ORGANIZATIONS. 


In the foregoing statement it is seen that the grand unit of social 
organization, the state, is itself composed of many minor organi- 
zations, forming units in a descending series, so that the state has a 
compound structure. It also has a complex structure. Before de- 
fining this complexity an illustration from biology may be in place. 

An animal is composed of many organs performing different 
functions,—the organ of thought, the organs of breathing, the 
organs of digestion, the organs of circulation, the organs of loco- 
motion, and so forth. Running through all these organs and 
forming a plexus with them, are the systems of tissues—the nervous, 
vascular, and muscular systems—the whole forming a compli- 
cated system of organs and tissues, rendering the organism exces- 
sively complex in physical constitution. 

In the examination of the constitution of any particular state it 
will usually be that one system of organization permeates and 
pervades other systems in such a manner that the individual state 
is excessively complex. Through the series of units into which 
the state is organized for the purposes of government, both classes 
and ranks are interwoven, and through the government units—the 
classes and the ranks—corporations are interwoven. 

In the Muskoki Confederacy there are forty-nine tribes, each 
one having a government of its own. But these forty-nine tribes 
are organized in such a manner that a common government is 
provided for the whole. Now, the confederacy is the grand unit, 
the tribes are units of a second order. But the clans of one tribe 
are also the clans of another, so that each clan is distributed 
through many tribes, and each clan has a government of its own, 
subsidiary to the government of the tribe, and again subsidiary to 
the government of the confederacy. The organization for a clan 
is woven through the organization for a tribe in such a manner as 
to make the constitution of the state complex. 

In those states where the organizations which we have here 
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called corporations are highly developed, the corporations them- 
selves render the constitution of the state complex. Church 
organizations do not conform to state lines, but extend their 
operaiions and their control over their own members regardless of 
political divisions. 

All states that have been studied have been thus found both 
compound and complex. Such are the essential characteristics of 
the social organization of mankind into states. 


THE GOVERNMENT. 


The differentiation from the state of an organized system of 
regulation gives rise to government. If a condition of society 
could exist in which each member in the state should take an equal 
and like part with all the others in the regulation of conduct, the 
state would be without a government in the sense in which that 
term is here used; but in the bodies politic which are known 
certain individuals are selected by one or other process to per- 
form special functions in the regulation of the conduct of the 
people composing the state. The government is the sociologic 
organ differentiated from the state for the regulation of conduct. 

The functions to be performed by a government are of three 
classes—legislative, executive, and judicial. For if conduct is to be 
regulated it is necessary— 

First, to determine in what particulars, and to establish the rules. 
This gives the law-making power, which will here be denominated 
the Zegis/ative department. 

Second, to provide machinery for the enforcement of the law. 
This is here denominated the executive department. 

Third, to interpret the law. In society the particulars of conduct 
and the relations of conduct are vastly multifarious, approaching 
infinity. The formulated rules of conduct—the law—can never so 
keep pace with conduct itself that every specific act of social life 
shall have its corresponding formulated rule. It is therefore neces- 
sary that the general rules embraced in the law be interpreted and 
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applied to the specific act. This is usually done by the individual, 
who is supposed, and whose duty it is, to know the laws of the state ; 
but the individual may yet have imperfect knowledge. Still, as a 
member of the body politic, his conduct has its effect upon. others 
who themselves may have imperfect knowledge of the law and 
its application to specific acts. This imperfection of knowledge 
necessitates an interpretation of the law. Again, bias of interest, 
bias of prejudice, and bias of passion, all have their effect in modi- 
fying individual opinion relating to the law. Under these circum- 
stances it is found necessary for the state to devise, as a part of its 
government, some organ for the interpretation of the law in its 
application to specific acts. This gives rise to the judicial depart- 
ment of government. 

These three great functions have never been clearly differentiated 
in the organization of a government; but the distinctions have 
usually been perceived and a partial differentiation of organs is 
ever found. 

In the constitution of the state, it has been seen, three grand 
classes arise—the cive/, the mitary, and the religious. Wherever 
in the state such classes appear, the form of government is adapted 
to the regulation which the constitution of the state demands, and 
in this manner the functions of government may be classified as 
civil, military, and religious—the military government inhering in 
the army, the religious government in the priesthood: and armies 
and priesthoods are constituent parts of such governments. 

Usually in all stages of society, military government is entirely 
subordinate to civil government, but there are times in the middle 
stages of society when the military government assumes inordinate 
proportions, so that the civil government becomes subsidiary 
thereto ; but such military governments performing civil functions 
are ephemeral. 

Again, in the constitution of the state, religious org@nizations 
invariably constitute an important factor. In the lowest tribes a 


priesthood is a part of the government. In certain stages of society 
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a priesthood sometimes acquires inordinate powers, and ecclesiasti- 
cal, or religious, governments are organized ; but such governments 
arise only occasionally and are ephemeral. 

In the constitution of the state two classes of organization are 
found—those relating directly to the government, called the major 
organizations, and those relating indirectly to the government, called 
the minor organizations, or corporations ; and each organization de- 
velops from its own body of members a government of its own, 
through which, in part; it is related to the government of the state 
and to other organizations of the minor class. These minor or- 
ganizations are also directly related to the government of the state 
and to one another through the individuals of which they are com- 
posed. 

Government is the specialized organ for the regulation of the 
conduct of the individuals of the state, and is functionally divided 
into the legislative, executive, and judicial departments, with a still 
further functional division running through these, giving civil, 
military, and religious government. To the government of the 
state, in its several units and classes, the government of corpora- 
tions is subsidiary and obedient. 


THE LAW. 


The law is composed of the rules of conduct which the govern- 
ment endeavors to enforce. These rules of conduct control the 
individuals of the state in their relations to one another. Conduct, 
in its relation to the individuals involved, is either directly or in- 
directly personal. Conduct may be directly personal in its rela- 
tions to two or more individuals, or it may be indirectly personal 
in that it affects the relations of the individuals through the medium 
of property. The first gives rise to what I shall denominate Zer- 
sonal law, the second to property law. 

Again, in the organization of the body politic, minor bodies 
have been described, and designated as corporations, including in 
the term all bodies politic of the minor class, z. ¢., all private cor- 
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porations as distinct from municipal or governmeng corporations. 
The relations of individuals to one another, as members of a corpo- 
ration, are controlled by the corporations themselves in their organ- 
ized capacities, but these regulations must conform to the law of 
the state, and are ultimately relegated for their enforcement to the 
government. But the control of corporations in their relations to 
one another, in their relations to the government, and in their rela- 
tions to the individuals of the state, gives rise to a body of corfo- 
ration law. 

Again, since government is differentiated as the organ of regula- 
tion, the organ itself must be controlled—the conduct of the 
government must be regulated. ‘This gives rise to what I shall 
denominate government law. 

It has been seen that the conduct of a state, and of the indi- 
viduals of a state, has relation to other states. ‘The rules for the 
regulation of this conduct gives rise to ¢nfernational law. 

As no common government exists between states to enforce 
international law, armies are organized, and for the regulation of 
their conduct mditary law is developed. 

The conduct pertaining to the relation which exists between men 
and deity gives rise to the organization of ecclesiastical bodies. 
For the government of these bodies, and for the enforcement of 
the rules of conduct which religion imposes, re/igious law appears. 

The law, then, the body of rules which the state endeavors 
directly or indirectly to enforce, may be properly classed as follows: 


Personal law. 


= 
. 


Property law. 
Corporation law. 
Government law. 


International law. 


An RS p 


Military law. 
7. Religious law. — 


In addition to this classification of law on the basis of the 
particulars of conduct to be controlled, another fundamental 
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classification is found running through and interwoven with each 
of the others. This classification depends upon the method by 
which regulation is accomplished. General rules of conduct are 
established, and these general rules are applied to specific acts. 
Thus duties and rights, or rights active and passive, are determined. 
Usually, to these rules determining rights, the individuals of the 
state conform their conduct; but to an important extent they do 
not. To the extent that conduct is conformatory to the law, right 
is done; to the extent that conduct’ is not in conformity with the 
law, wrong is done. Now, government does not attempt to control 
conduct by directly enforcing right-doing, but indirectly, by punish- 
ing wrong-doing, and this gives rise to a body of laws relating to 
wrongs, which may be designated as criminad law. 

‘Crimes may be committed against personal law, property law, 
corporation law, government law, international law, military law, 
and religious law ; so that the classification of law relating to rights 
and duties furnishes the proper basis for the classification of law 
relating to wrongs, z. ¢., crimes. 


COURSE OF EVOLUTION OF THE STATE. 


In considering the particulars of conduct that states have at- 
tempted to regulate we find they can be classified on still another 
basis than that presented in considering the subject of law. Con- 
duct may relate to the perpetuation of the species, or it may relate 
to the welfare of the individual. Though this classification serves 
no important purpose in the study of the subject of law, yet it 
is necessary in considering the constitution of the state and the 
form of the government. 

In the earlier and lower stages of society, conduct relating to the 
perpetuation of the species is held to be of primary importance, 
while conduct relating to the welfare of individuals is held to be 
of secondary importance, in such a manner that the organization 
of the state is based primarily on the former and secondarily on 
the latter. 
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In the perpetuation of the species the functions of ‘reproduction 
are dependent upon the biologic organization of mankind, dividing 
the human race into two classes—ma/e and female—and the very 
earliest states yet discovered have their plans of organization based 
on sex, and composed of classified bodies of kindred. 

This may be stated in another way. In the earliest forms of 
society conduct involving the relations of the sexes and the rela- 
tions of kindred arising therefrom was first brought under regula- 
tion. The primary and principal source of disagreement among 
primitive men at the inception of organized society grew out of 
their desires for the possession of women. Men first came into 
conflict with one another on account of women, and to live together 
in peace it became necessary to organize government and enact 
law regulating marriage and kinship relations arising therefrom. 
The government and the law relate primarily to kinship, regula- 
ting the relation of the sexes, and the relation of the several mem- 
bers of bodies of kindred; that is, the state is organized on kinship. 
Governmental functions are performed by men whose positions in 
the government are determined by kinship, and rules relating to 
kinship and the reproduction of the species constitute the larger 
body of the law. The law regulates marriage and the rights and 
duties of the several members of a body of kindred to one another. 
Individuals are held responsible only to their kindred, and certain 
groups of kindred are held responsible to other groups of kindred. 
When other conduct, such as the distribution of game taken from 
the forest, or fish from the sea, is regulated, the rules or laws pertain- 
ing thereto involve considerations of kinship, and this is extended 
so far that a large body of rights to property are kinship rights. In 
this manner all the earlier forms of the state of which we have 
knowledge are based on kinship. This gives us kinship society and 
tribal government. 

In the highest forms of social organization discovered in the 
nations of civilization the regulation of conduct embodied in the 
government and the law, relates chiefly and primarily to the welfare 
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of the individual, and secondarily to the perpetuation of the species ; 
and of the conduct relating to the welfare of the individual that 
which relates to property has an overwhelming predominance. 

In the earliest stages of society small wealth is accumulated, and 
industries for the production of property and wealth are compara- 
tively undeveloped. In the higher stages of society greatly accu- 
mulated wealth is found, and industries are differentiated and in- 
dustrial organizations multiplied beyond all others. As, therefore, 
the organs of government must be adapted to its functions, the plan 
of government in such a state must be based upon property. Thus 
property, society, and national government are constituted. 

In kinship states the fundamental classification of the people for 
the purposes of government is by kindred ; in property states the 
fundamental classification of the people for purposes of government 
is by territory. Between these stages—the lowest and the highest— 
many intermediate forms are found. No hard and fast lines can be 
drawn. A clear distinction can be made only between the lowest 
and the highest. Survivals of kinship society exist in all govern- 
ments where position, z. ¢., office, in the government is hereditary, 
while property society with the government of the highest civiliza- 
tion is reached only by republics. 

The history of the constitution of the state is the history of the 
evolution of kinship society into property society. 

There is yet another way by which this evolution may be charac- 
terized, namely, by the progressing differentiation of the organs of 
the state, and by the progressing integration of states. The dif- 
erentiation of organs in the state is represented in three ways: 

First, by the multiplication of organs of government. 

Second, by the multiplication of the orders of units and the 
specialization of the subordinate units so that subordinate organiza- 
tions perform special functions. Thus cities may be divided into 
wards, counties into towns. 

Third, by the multiplication of corporations for specific purposes. 
Such organizations in the lowest stages of society appear only in a 
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crude form, but as society advances they are perfected and greatly 
multiplied, until in modern civilized society a state becomes a vast 
plexus of corporations. 

In the earlier stages of society each state is small, being com- 
posed only of a body of kindred by consanguinity and affinity, 
actual or artificial. As each state is small many states are found. 
In order that unification of states may progress organization by 
kinship must give way, and gradually it does give way, to be re- 
placed by organization ona property basis. Organization on a prop- 
erty basis appears in many ways, but chiefly intwo. First, captives 
in war and other persons are made slaves, and themselves become 
property ; and, second, a particular form of property—land— 
gradually comes to be of prime importance, and is at last taken as 
the basis of the primary classification of the state, which is terri- 
torial. 

By various processes of alliance, by conquest, by development of 
feudalities, and by slavery, states are integrated, and by the devel- 
opment of the organs of government and private corporations, the 
classes of the state are differentiated, and with this the plan of the 
state is changed from a kinship to a property basis. 


COURSE OF EVOLUTION OF GOVERNMENT. 


The earliest form of government of which we have knowledge 
consists of an assembly composed of men, from which are excluded 
all deemed too young or too old to exhibit due wisdom. This 
assembly is the law-making power, z. ¢., the legislature, and the law 
applying power, z. e., the court. It is, in fact, the body of able 
men meeting to confer and decide upon conduct, and is essentially 
legislature and judiciary undifferentiated. This assembly has a 
presiding officer who obtains the position by common consent or 
formal choice, and who sometimes acts as an executivewofficer in 
carrying out the decisions of the assembly. But this executive 
power, though it may sometimes, does not inyariably inhere in the 
presiding officer. 


ANTHROPOLOGICAL SOCIETY.. 119 


Sometimes, and perhaps usually, the executive power is delegated 
to a committee of the assembly. The committee may be appointed 
temporarily to carry out a specific determination of the assembly, 
or it may be a standing committee to carry out a class of determi- 
nations. The form of government thus described probably exists 
at present in some of the tribes of Australia and elsewhere, as such 
accounts are given by travelers and students of ethnology; but 
these accounts are incomplete, and have been made by persons not 
thoroughly trained in this branch of anthropologic research, so that 
altogether the existence of such a government is at present uncertain. 
It is also probable that this form of government has existed in past 
times among tribes who have now advanced beyond it. The line 
of argument on which this is based cannot here be presented, and 
it is but fair to say that positive conclusions have not been reached. 

A somewhat higher form of government has been discovered in 
America and elsewhere, which may be more thoroughly described. 
In this the assembly of the people is more definitely organized. 
The presiding officer is formally selected, and his tenure of office is 
for life, unless otherwise formally determined by the assembly for 
cause. In addition to this, a chief or system of chiefs is found 
whose duties are executive. The chief is also a member of the 
assembly, but is not a chief by virtue of such membership but by 
choice of the people. The chieftaincy is never hereditary. 

In the most highly developed governments the three great classi- 
fications of governmental functions are highly, though not com- 
pletely, differentiated, giving rise to legislative, executive, and 
judicial departments, represented by the assemdly, the ruler, and 
the court. 

The assembly itself is elaborately organized and differentiated 
into two or more correlated divisions. Executive functions are 
highly differentiated and distributed among various classes of officers 
over whom the ruler presides. The judicial functions also are 
differentiated, and superior and subordinate courts are organized. 


Between the two forms thus described, many intermediate forms 
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are discovered, and the course of progress is wayward*and various. 
In the earlier part of this course, judicial functions are to a greater 
or less extent assumed by the executive, and for a long time this 
division of the functions of the court between the two departments 
of government continues—being claimed, now by one, now by the 
other. At times, too, in the course of progress, legislative func- 
tions are assumed by the executive department, and a conflict is 
waged for supremacy. At last, by various processes, the court is 
organized. 

Three of these processes must here be mentioned. As states: 
increase in size the business of adjudication becomes so great that 
proper attention cannot be given to the multiplicity of cases. 
arising. Under these circumstances committees of the assembly 
are appointed with judicial powers, at first extremely limited but 
gradually enlarged, until courts are developed. On the other hand, 
where judicial power has to a greater or less extent been assumed 
by the executive department, the rulers find themselves overwhelmed 
with business and appoint subordinates in the first instance to ad- 
judicate specific cases, but gradually the powers of these subordi- 
nates are enlarged, until courts are thus established. 

Again, ecclesiastical bodies claiming superior virtue and wisdom 
sometimes assume to adjudicate, but such adjudication is gradually 
relegated to specified officers of the body, and thus ecclesiastical 
courts are developed. 

The courts originating from the assembly, from the ruler, and 
from the ecclesiastical body alike, may be more or less multifarious. 
When they spring up in the same state their jurisdiction is at first 
imperfectly defined. Each strives for supremacy, and thus jurisdic- 
tion overlaps jurisdiction. This conflict ultimately results in the 
organization of a system of courts integrated in a superior court 
and differentiated by the establishment of a variety of inferior 
courts with jurisdiction more carefully defined, the function of the 
inferior courts being controlled and restricted within proper bounds 


by appeal to the superior. 
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Thus, at last, the functions of the primitive assembly, originally 
legislative, executive, and judicial, are differentiated, and the legis- 
lature, the ruler, and the court are established. 


THE COURSE OF EVOLUTION OF LAW. 


In the development of the tribe into the nation, conduct develops 
from extreme simplicity to extreme complexity, and for the regula- 
tion of conduct the law must likewise develop. 


PERSONAL LAW. 


A large part of personal law belongs to family law. Perhaps the 
earliest and lowest form of the family is that in which brothers in a 
group marry their own sisters in a group: all the brothers are the 
husbands of all the sisters. The family is thus composed of hus- 
bands and wives, parents and children, grandparents and grand- 
children, and brothers and sisters. Collateral lines of kinship are 
not established. There are no uncles and aunts, no male cousins 
and female cousins, and no nephews and neices. This is known as 
the Punaluan family, or system of kinship. 

Another form, known as the Malayan family, or system of kinship, 
is found, involving a larger tribe and a higher organization. In 
this, a group of men, being brothers, marry a group of women, 
sisters to one another, but not sisters to the men whom they marry. 
For the regulation of this form of communal marriage a tribe is 
divided into classes. Often there are three classes, which are di- 
vided into male and female—making in all, six. Let these be 
represented by letters: A represents a male class, and A' a female 
class. The class A are brothers and the class A’ are their sisters. B 
represents a class, and B' a class, brothers and sisters; and C and 
C' are like classes. Then the class A, being brothers to one another, 
may not marry their sisters A', but marry the class of women B! 
who are sisters to one another. The class B marry the class C!, and 
the class C marry the class A’. Now, in this family, descent is in 
the female line. The children then of A and B' will belong to the 
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class B and B', the children of B and C' will belong “to the class 
C and C', and the children of C and A! will belong to the class A 
and A', and through these cycles the generations pass. 

The kinship system is further developed in this family, and 
gives brothers and sisters, fathers and mothers, sons and daughters, 
grandfathers and grandmothers, and grandsons and daughters. It 
also gives aunts and uncles. The children call their father and 
father’s brothers, all fathers, and their mother and mother’s sisters, 
all mothers; but their father’s sisters are aunts, and their mother’s 
brothers are uncles. The children of their father’s brothers they 
call brothers, the children of their mother’s sisters they call sisters; 
but the children of their father’s sisters they call cousins, and the 
children of their mother’s brothers they call cousins. 

This family is widely spread in Australia and elsewhere, and the 
kinship system is still more widely spread, as it exists among all the 
tribes of North and South America, in parts of Europe, Asia, 
and Africa, and in some of the islands of the sea. 

The Punaluan system of kinship is known to exist, but the form 
of communal marriage is not known. ‘The Malayan system of 
kinship and marriage is known. Its simplest and most common 
form only has been given. 

The development of this into the polygamic and monogamic 
systems of marriage is accomplished in diverse ways among many 
tribes. The group of husbands and group of wives constituting 
one family comes to be very large and narrower restrictions are 
adopted—thus, sons of one mother will be married in a group to 
the daughters of another mother, and various other restrictive 
regulations will appear, but all involving a common principle, 
namely, that the husbands and wives have no choice. Selection is 
made by legal appointment. ; 

Legal appointment develops into individual selection through 
three processes : 

First. The parties interested, consulting their own wishes, elope ; 
and marriage by elopement, though illegal at first, is made legal on 
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the day of jubilee. This procedure widely prevails among the 
North American Indians. 

Second. It ofttimes happens that in the vicissitude of life cer- 
tain groups, or families, of sisters increase in number, while the 
groups of brothers to whom they belong decrease in number, and 
vice versa. Under these circumstances a few men are entitled to 
many wives, and the law holds this to be justice. In such cases it 
may happen that a man who belongs to a large male group having 
rights of marriage in a small female group, will, with his friends, 
capture a bride from some larger group of women. This is always 
resisted, and conflict ensues. If the capturing party succeed, the 
law then holds that the warfare was the final arbitrament and the 
controversy ends; and if the capturing party fail, the contest must, 
in like manner, cease. 

Third. Marriage by capture develops into a third form. A 
man being entitled to more than one woman is challenged by a 
man who, by the vicissitudes of life and death, is entitled to none, 
and the right to a woman is thus decided by wager of battle 
between the two men immediately interested. This duel is gradu- 
ally regulated by law in such a manner that fatal results do not 
ensue, and the conflict ends controversy, and thereafter the dispu- 
tants are, themselves, friends. 

These three forms of marriage—by elopement, by capture, and 
by duel, are gradually regulated, and come to be recognized as 
legal, and so communal marriage is developed into polygamic and 
monogamic marriage; and thus by a long process the Malayan 
system of marriage and the Malayan system of kinship are de- 
veloped into ‘the monogamic family and kinship. But it usually 
happens that the system of kinship embodied in the terms of 
relationship, remains longer than the system of marriage, that is, 
the evolution of language does not keep pace withthe evolution 
of customary law, so that we find many tribes having the Malayan 
system of kinship, yet not having the Malayan system of marriage, 
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but having polygamic marriage and marriage by legal appointment, 
and with these, marriage by elopement, by capture, and by duel. 

In the family law of very early society descent is in the female 
line, the control of the children belongs to the mother and her 
consanguineal kindred, and the father and his kindred have no 
control over the family. The husband is but the guest of the wife 
and her friends. 

During the process of development from communal marriage, 
and the system of kinship involved, to monogamic marriage and 
its system of kinship, a change from descent in the female to 
descent in the male line occurs, and with this change the control of 
the family is relegated to the husband and father, and rapidly this 
control becomes absolute, and the patriarchal family is established, 
in which the father has power of life and death over his wives and 
children and all their descendants; but gradually this power is 
regulated by law. ‘ 

A method by which descent is changed from the female to the 
male line, that is, by which mother-right is changed to father-right, 
appears among the North American Indians. When the gentes of 
which a tribe is composed do not live in a compact village but are 
spread over a large area of country, so that each gens lives alone, 
separated by miles of distance from the others, the consanguineal 
relatives of the wives, who are the guardians and masters of the 
family, are not present and cannot exercise control. Under such 
circumstances authority is gradually assumed by the husbands, and 
the line of descent is ultimately changed. There may be other 
methods by which this change is made. 


PROPERTY LAW. 


Property law is naturally divided into two classes—property in 
chattels and property in Zand. f 

To a large extent in primitive society chattel property is com- 
munal—owned by classes or clans—but a few articles, such as cloth- 


ing, ornaments, and some implements and utensils, are owned by in- 
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dividuals, yet no large accumulation of these things is permitted to 
the individual. Under these circumstances barter and sale are 
clogged because individuals cannot freely exchange—the consent 
of two bodies of persons being necessary therefor. As industries 
are differentiated, that is, in the beginning of .the differentiation 
of labor, articles are exchanged by regulation—the price 1s always 
the legal price. Inheritance is by clan, not from parent to child. 

In the progress of social organization communal chattels become 
personal property. Inheritance by clan gradually becomes inherit- 
ance by nearest of kin, and, finally, wills are invented, and in- 
heritance by designation of the owner is developed. Then with 
the development of money, barter is changed into sale, and legally 
fixed price, by certain curious processes, is changed into competitive 
price. ‘ 

In the most primitive society the land is held by the state and 
used only as a hunting ground, or as the source of vegetal food 
naturally grown thereon, while the streams and coasts are held as 
fisheries; but where rude cultivation begins small areas are re- 
deemed, and usually cultivated land is held by tribe or clan. 
Thus, tenure to cultivated land is communal. 

Communal ownership is gradually developed into ownership in 
severalty by a variety of processes interesting in themselves, but 
multifarious and complex, so that the subject may not here be 
treated at large. 

With the change in the character of tenure to property from 
communal to individual ownership, there grows up a large body of 
law relating to contract. 


{The consideration of the evolution of corporation law is omitted. ] 


be GOVERNMENT LAW. 


In lower tribes, government law consists of a few simple rules, 
regulating the manner of calling the assembly, the order of de- 
liberation, and the method of announcing the decision, while the 


126 TRANSACTIONS OF THE 


chief or committee executes the law in obedience to few equally 
simple rules. In higher nations, where the legislature, the ruler, 
and the court appear, government law is greatly elaborated. The 
legislature is organized by processes provided by law, and controlled 
by organic, or constitutional, law, and a body of parliamentary law 
is developed regulating its method of procedure. The executive 
department is governed by organic law, by law emanating from the 
legislature, and by a large body of rules originating within itself. 
The judicial department is also controlled by organic law, by 
directory laws emanating from the legislature, and by the rules of 
the court, involving a complex system of procedure. 

From such simplicity to such complexity do we arrive by the 
processes of evolution. 


CRIMINAL LAW. 


Of crimes resulting from the regulation of the relations of the 
sexes, marriage within the proscribed group is held to be the most 
heinous in primitive society. It is never condoned, never com- 
pounded. Infidelity after marriage may be condoned or com- 
pounded. 

Crimes relating to personal injuries include murder, maiming, 
and slander. Murder may be punished by the taking of life—not 
necessarily the life of the murderer, but one of his clan. But 
murder may be compounded, and primitive law fixes the value of 
individuals according to sex and rank. Murder may be atoned for 
by substitution, that is, the murderer may be expatriated, driven 
from his family, and thus become dead to his own people, 
and then he may be adopted by the injured family and made to 
replace the murdered person. Thus the wife of the murdered man 
may adopt the murderer for her husband, and, in this adoption he 
loses his own name and all relations of kinshfp, and accepts the 
name and kinship relations of the murdered man. = 

Maiming is punished by maiming—‘‘an eye for an eye and a 
tooth for a tooth’’—and maiming may be compounded, and the 
value of the several parts of the body is specified by law. 
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Slander is punished the same as the crime alleged in the slander, 
and slander may be pleaded as a justifying cause for murder and 
maiming ; slander may also be compounded. 

In primitive society by far the largest body of crimes is included 
under the practice of witchcraft, and this is terribly punished. 
Abnormal conditions of body, aberrations of mind, and infelicities 
of temper are all interpreted as evidences that the possessors thereof 
are uncanny people, and to a large extent deafness and blindness 
before old age from causes that cannot be readily understood, and 
all loathsome or strange diseases, are likely to be attributed to 
sorcery, so that the practice of witchcraft is everywhere believed in, 
and witches and wizards are multiplied. Witchcraft is punished by 
death, but after conviction in the court, appeal to supernatural 
decision is always permitted, and thus we have the origin of trial 
by ordeal. 

Criminal law in the higher stages of society need not be charac- 
terized, but certain lines of evolution may be pointed out. The 
groups in which marriage is prohibited, giving rise to the crime of 
incest, change from artificial groups to groups constituted by degrees 
of consanguineal kinship, male and female. Thus classifications 
by artificial and analogic characteristics give place to classifica- 
tions by essential and homologic characteristics. Gradually too, 
in the progress of society from the earliest to the latest stages, the 
motive of the murderer is considered, and accidental killing and 
maiming are differentiated from willful murder and other personal 
injuries, and in the higher stages of society, such willful injuries, 
being essential crimes, are not compounded nor atoned for by sub- 
stitution. 

In the crimes which come from the unlawful acquisition of prop- 
erty the punishment by multiple restitution found, in the lower 
states, is superseded by fines which go to the state and by imprison- 
ment. In the lower stages of society property crimes are thefts ; 
in the higher stages, property crimes are thefts and frauds. 

In the lower stages of society a large body of the crime is witch- 
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craft, and this gradually disappears with the progress of culture. 
It should be noticed that in early society there is a very large body 
of artificial crimes—especially those relating to sorcery. Again, 
there is a large body of artificial crimes relating to personal in- 
juries, from the fact that willful injury is not differentiated from 
accidental injury. In the course of evolution such artificial 
crimes are eliminated from the law. On the other hand, by reason 
of the ever increasing complexity of the relations of men, the 
classes of real crimes are multiplied. 

There is yet another line of progress. In primitive society two 
principles are found to exist side by side as fundamental theories in 
the administration of the law. 

The first is that justice must be done—that justice which the 
primitive law recognizes. | : 

The second, that there must be end to controversy so that peace 
may prevail and society be not disorganized; and this must be 
accomplished though the former fail. 

To secure end to controversy there is resort to two methods: 

First, days or other periods of jubilee are appointed at which all 
crimes, except murder and incest, are forgiven. In the lowest 
societies it is a day of jubilee, coming once a year; in higher 
societies it is a year of jubilee, coming at longer periods. With 
progressing society this method of ending controversy is adopted 
in the case of crimes which are manifestly artificial in the state of 
culture to which the people have arrived, and by this means willful 
murder is at first differentiated from accidental killing. 

Second, controversy is terminated and the punishment of artificial 
crime is avoided by the establishment of cities of refuge. 

Now, cities of refuge come to be such in a curious manner. In 
the early history of mankind, cities are states and autonomous; 
one state does not punish the crimes committed in another; and 
men committing crimes flee from their own states to Others, be- 
come incorporated therein by adoption, and thus secure immunity 
from punishment. When on the first organization of nations, 
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two or more city-states are consolidated and placed under one 
general government, certain cities often remain as places of refuge, 
but with an important restriction, namely, that the crimes belong 
to the classes which have been here described as artificial. 

Thus days of jubilee and cities of refuge are important agencies 
in the evolution of criminal law. 

The growth of law in its entire course is governed in many 
important respects by the theory of the origin of law and the 
source of its authority. This subject involves the discussion of the 
evolution of philosophy and cannot now be undertaken. It is the 
highest and most important subject with which the mind of man 
can grapple, as it involves the whole theory of human conduct—the 


ethics of mankind. 


In the foregoing the organization of society for government, 
z. e., for purposes of regulation, has been considered. This is the 
organization to secure peace. The organization of society by the 
differentiation of industries and their integration through com- 


merce has been necessarily omitted. 
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FIRST REGULAR MEETING. 


Marcu 4, 1879. 


Relic Hunting. 


By FRANK H. CUSHING. 


The speaker, who has had much experience in collecting 
archeologic materials in the field—on the shores of many 
_ ofthe lakes of New York and in the valley of the Potomac— 
_ gave an interesting description of the topograhic features 
to be observed as indices of ancient Indian village sites. His 
conclusions were, that the Indians in choosing these sites 
_ were influenced by a double set of motives: the first, riparian 
convenience, as they obtained their subsistence in large part 
from the water; the second, defensive advantages. He then 
gave the distinctive features of fortified towns as they ap- 
pear from a study of their remains, and in conclusion de- 
_ scribed the communal ash-heap into which the bones, pot- 

tery, and broken implements of camp life were sure to drift. 
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Some Modes of Indian Burial. \ i 2a 

‘ <4 San a pa 
By P. W. NORRIS. i ail 


Mr. Norris, the Superintendent of the Yellowstone Ne- i ss ; 


tional Park, gave a description of several modes of Indian a ta 
burial that had come under his observation. He described — oy 
platform burial on the prairies and plains, and believed _ 
that the Indians had adopted this method to protect their — 
dead from the wolves. ‘lS 

In a second method as seen by him the body is rolled in a: ¥ 
the flayed skin of a horse or buffalo, which, on shrinking _ oe : 
and hardening, forms an enduring shield for the body, — 
which is afterwards placed in a cool, dry cavern. He had 
known Indians on the war-path to wrap their slain in ae 
blankets and suspend them from the branches of trees, or _ -. 5 
to lower them by lariats over inaccessible ledges where they 
were secure from beasts of prey. ete 
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SECOND REGULAR MEETING. 
Marcu 18, 1879. ae 

Some Indian Pictographs. ie 

By G@. K. GILBERT. 


Mr. Gilbert, who, as a geologist, has traveled extensively 
in the southwestern portion of the United States, presented — 
a large number of Indian pictographs collected by himself 
in that region. ‘ 

The paper was illustrated by an extended series of In- a « 
dian drawings copied from three localities, viz., Partridge _ S 4 
Creek, on the Colorado Plateau, in Northern Arizona; Tem- ; sg 
ple Creek Cafion, in southeastern Utah; and Oakley Springs, . 
fifty miles northeast of the Moki Villages, or Province of — 
Tusayan, in Arizona. At all of these places the draveigies : 
were made on smooth, natural surfaces of sandstone by — 
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picking with a sharp implement, a line being produced by 
a series of indented dots. At Temple Creek Canon pig- 
ments were used in addition. 

The drawings at Partridge Creek are grotesque, and their 
meaning not clear. The locality is not now inhabited, but 
is acommon hunting ground of the Hualpais, the Avsupais, 
and perhaps the Tonto Apaches. 

At Temple Creek the human form is many times repeated, 
and also that of anumber of animals, including the mountain 
sheep, rabbit, bear, and fox. The rainbow is drawn with three 
concentric lines, suggesting that three colors were recognized, 
The locality falls within the territory of the Utes, but numer- 
ous ruins attest the former presence of the Pueblo Indians, 
and the drawings are ascribed to them. 

At Oakley Springs the pictures are made by Mokis, who 
pass that way en route to the lower cahon of the Little 


Colorado River, whence they obtain their supply of salt. 


Each Indian on each trip inscribes his totem once on the 
rock. The drawings successively made by an individual 
are ranged in a line, and show their common origin. The 
same token or symbol drawn by two individuals exhibits 
such differences as does a name in like manner among Ciy- 


_ilized people. The number of drawings is very great— 


2,000 or 3,000; but the number of objects represented is 
much smaller. The subjects most frequently presented are 


‘growing corn, rain clouds, arrows, bows, stars, the sun, bears’ 


tracks, lizards, masks, calabash dippers, corn-ears, squash- 
blossoms, houses, lightning, bird-tracks, crows, eagles, wolf- 
heads, and rabbits—all of which are several times repeated. 
It is noteworthy that one of the signs for a star is a simple 
cross with equal arms. Many of the totemic drawings show 
a conventional character. For example: The bear-track at 
Oakley Springs is a curved semi-lunar figure with five curved 
lines springing from the straight side and standing for toes; 
while the bear-track at Temple Creek is a sculpture repre- 
senting the actual indentations of the sole and claws of a 
bear’s foot. In conclusion Mr. Gilbert stated that most of 
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the information in regard to the Oakley Springs’ etchings p 
was obtained from Tubi, an intelligent Moki Indian, wi oN 
was formerly chief of the village of Oraibi. Y 
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Observations on Aztec and Guatemalan Antiquities. 


By OTIS T. MASON. 


Prof. Mason exhibited two large cartoons of Aztec and th 
Guatemalan antiquities, and stated that the object of his — " 
communication was to draw attention to Dr. Habel’s paper - 
just ee as one of the Smithsonian “Contributions to’ | 
Knowledge,” in which a remarkable group of scl in ss 
southern Guatemala are described. ne ; 

The author of the contribution having affirmed that the “ ie. ¥ 
sculptures were not of Aztec origin, Mr. Mason took occa- - 
sion to show that they probably were. In order to doso the | 
attention of the society was called to various points of simi- 
larity between the symbols of the Habel sculptures oe 
those found upon the structures of the Aztec capitol. Es- 
pecial stress was laid upon the symbol for speech, which 1 1s” 
exhibited on the Guatemalan slabs with a profusion hitherto 
unknown. ‘The speaker believed this to be a purely pee 
device, and in confirmation of this view called attention to 
the recurrence of the same symbols in the paintings of the 
old Mexican Oodices, but especially to an illustrated paper 
by Senor Orozco y Berra, in the fifth part of the a del | 
Muséo nacional de Mexico. : 

The Catholic missionaries of the sixteenth century, iapae a 
tient of the delay occasioned by the difficulties of learning =~ 
the language of the natives, sought to convey to them the 
truths of the Christian religion by symbols drawn from the 
paintings of the church and the Aztec iconographye Inone  _ 
of these manuscript pictographs illustrating the Lord’s — | 
Prayer, this very symbol of speech is given in a rude form a 
to indicate the prayer of the supplicant and the blessings | of 
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the padre. The deification of the Tecpatl, or obsidian knife, 
in the Aztec mythology and in the Guatamalan slabs, was 
' taken as an indication of the Mexican origin of the latter. 


a 


THIRD REGULAR MEETING. 


Aprit 1, 1879. 


Arrow-Head Making. 
By FRANK H. CUSHING. 


Mr. Cushing described his own experiments in making 
___ stone arrow-heads, by sudden pressure, with a sharp-pointed 
bone. Many Indian tribes were known to make their arrow- 
heads in the same manner. With specimens from the Na- 
tional Museum, he pointed out the different stages exhibited 

_ in the fashioning of each-implement. 


Indian Pictographs. 


By G. K. GILBERT. 


This paper was a continuation of one read at a previous 
meeting. As it was based upon illustrations presented to 
the society, it is difficult to give a verbal abstract. 


| FOURTH REGULAR MEETING. 
e., Apri 16, 1879. 
. Color-Blindness as Affected by Race. 
By SWAN M. BURNETT. 


_ Dr. Burnett gave the result of an examination by him of 
8,040 pupils in the schools of ‘negro children in the Dis- 
trict of Columbia. He spoke of the influence exercised by 
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sex, giving the percentage found in over 1,200 So aminawonte 
as 0.26 per cent. among females. He attributed this low | 
percentage, as compared with the male sex, to the greater — * 
development of the color-sense in women on account of their — 
occupations demanding a nicer discrimination of shades of — 


colors which had been transmitted to the daughters as a a 


sexual peculiarity. It was for biologists to determine whether 
a faculty, which under present conditions had no connection | 


with the sexual functions, could be transmitted as a sexual oe 


peculiarity. : ae 3 
No reports regarding color-blindness as affecting the dif- 
ferent races had been made except by Magnus of Breslau. 
He found the Jewish children affected in about 4 per cent., 
whereas the Christian children closely approximated to 2.05 


per cent. ae 


Dr. Burnett found the negro children of both sexes affected: 
to the extent of 0.78 per cent.; the boys in 1.06 per cent.; 
girls, 0.11 per cent. This low percentage, as compared with — 
white children, he thought, might be referred to a largely — 
developed capacity for color perception in the antecedents of — 


the negroes in this country. It might be that in the earlier s te 


condition of life a good perception of color was necessary for ee 
their preservation, and naturally, under such circumstances, _ 
those survived whose faculty in this particular was most 
highly cultivated. 

A large number of the examinations made by him were 
of persons of mixed blood, but often a small admixture of | 
the blood of a race seems to carry with it an immunity from, 
or a tendency to, a disease (as shown by him in the case ob 
trochoma or granular lids, from which the negro seems to 
be free). Hence, he infers that this may be the case in — 


> 


a 


: 

See b,* 
- 
iy 


anomalies in the perception of colors in the negro race. 


it 
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FIFTH REGULAR MEETING. 
May 5, 1879. 


Progress of Archzologic Research in the United States. 


By WILLS DE HASS. 


Dr. De Hass’ paper was an interesting’ historical review of 
the more important discoveries in the United States. 


The Old Roman Senate: A Study of Deliberative 
Assemblies. 


By J. HOWARD GORE. 


Prof. Gore sketched the development of the legislative 
government of Rome, showing that the Senate originated 
previous to the foundation of Rome, and that Romulus 
merely transferred the earlier custom. 

The first subject which occupied the attention of the Sen- 
ate was the addition of members from the allied tribes. 

The political ascendancy was modeled after the family, at 
first having as a head the King, afterward the Senator, who 
was the first Censor. Subjects for discussion were introduced 
by the King, afterward by the Council, next by any magis- 
trate. 

All measures had to be ratified by the people before they 
became operative as laws. 

The mode of voting was formerly by passing to different 
sides of the house; then by voices, and lastly by ballot. 

_ In its glory the Senate exercised more power than the 
British Parliament, and better represented the people than 
any assembly since organized, unless that of France be ex- 
cepted. No legislative government ever possessed so strong 
_ a balance of power. 
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Indian Color Names. . Sate 


By ALBERT S. GATSCHET. a 
KG va c 
as 


Mr. Gatschet’s paper contained an enumeration of twenty 


or twenty-five color-adjectives in the following Indian lan- | 
guages: Klamath of Oregon, Nez Percé, Shawnee, Atfalati ny x 
branch of the Kalapuyan family, Michopdo, of California, 
Santee, of the Dakotan stock, and Makokian. PP 4 E 
The conclusions arrived at were, that often in the dialects — 
considered no real word for color, in the abstract, exists; that 
the Indians use as many names, and, therefore, recognize as 4 
many color distinctions as we do; that many of their names, — . 
however, designate checkered or medley colors; that whe , = 
and green sometimes coincide, both being fecone to the | 4 
color of the grass; that blue and green sometimes coincide; _ 
and, finally, that Indians often start from other pune. 2 
en ours in naming their colors. i 


SIXTH REGULAR MEETING. La 
May 20, 1879. : 


¢ 


Indian Pictographs in New Mexico. 
By MILES ROCK. oo 


Nineteen of the more distinct etchings presented by Dr. 2 
Rock were found and copied in September, 1878, at the west . 
entrance of Cook’s Cafion, about nine miles west of old Fort. os < 
Cummings, in Grant County, southwestern New Mexico. e 

They were found on the perpendicular faces of an outcrop 
of sandstone at the top of a foot-hill of which Cook’s Peak aes 
is the highest point. There were a great many symbolsin 
all stages of obliteration by weathering. The most distinct Ss 
and deepest cut were two Greek crosses, each surrotnded by 
a line fringing the arm at each angle. There was also a 
Roman cross supported by two braces, a human face,ajack- 
rabbit, four five-toed foot-marks, a running snake, and per-— 
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haps a Spanish bayonet-plant, a stream of water with a 
spring near the bank, a steel trap, a rude representation of 
a canon blocked up by a snow-drift, and a snake at a nest of 
eggs. 

Of the six remaining etchings Mr. Rock withheld his opin- 
ion. As these remains are in the territory of the Apache 
Indians, he attributed the work to them, and also suggested 
that the early Spanish missionaries may have made the 
crosses, as they ,were more sharply cut and exact than the 
others. 

The slope below these remains was littered over with flakes 
of agate and chalcedony and a profusion of pot-sherds—both 


plain and colored. There were, also, several mortars exca- 


vated in the rocks of the cliff. 


Aboriginal Paint Quarry. 


By ELMER R. REYNOLDS. 


Mr. Reynolds spoke of the discovery of an aboriginal paint 
quarry near Bladensburg, Maryland, made in February last 
while searching for the site of an old encampment among 
the hills southeast of Benning’s Bridge. The abandoned 
quarry is situated near Indian Springs on the estate of Rev. 
R. W. Lowrie. 


The stone was found in piles on the summit of the hill 


above the spring. The mineral seemed richly impregnated 


with iron. Some of the masses presented every appearance 
of having been subjected to some great test of heat, as they 
were twisted and honey-combed into a variety of fantastic 
shapes. The speaker did no ascribe their igneous feature to 
the Indians, but to some geological agency. 

The pigments are found in the cavities of the rock when 
broken up. They are crimson and orange, and are bright 
and vivid. Other shades were also observed, ranging from 
carmine to a delicate purple. 
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Fragments of paint-rock from the ancient villages along 
the Anacostia River were also exhibited. They were consid-— 
ered to be identical in composition with the specimens ob- 
tained at the quarry. With them were found paint noua 
and pestles, showing plain evidences of their use. 4-. ee 


French and Indian Half-Breeds of the Northwest. 


By VICTOR HAVARD. : eae 
[Read by the Secretary.] * . : = 

Surgeon Havard of the Army presented a statistical ace- 
count of the metis, or mixed progeny of the old French voya- 


geurs and the Indians. The whole number of individuals — Py I 
resulting from these unions amount to 32,921 for the North- “ % a 
west Territory of the United States and British America. 

The author gave a detailed account of the States and Ter- | 
ritories where the metis are found, and described their phys- 3 2 s 
ical and mental characteristics, as well as their arts and ino eS 
dustries. ; | 

The author concludes while the Indian population as tribal . 
organizations are gradually passing away, there still remains 4 * 
a strong infusion of Indian blood in the people of our States 
and Territories. ae 

This paper will appear in the Smithsonian Report for 1879. oa 


SEVENTH REGULAR MEETING. 
JUNE 3, 1879. 


Comparative Mythology of the Two Indies. 
By GARRICK MALLERY. 


Colonel Mallery suggested that Miiller, Coxe,and some 
other authors on comparative mythology would have | 
modified their ruling theories if they had possessed more — 
knowledge of the genuine beliefs of our North American: a? 
Indians. The latter have exhibited in their several stages 2 5: 
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of savagery and barbarism, not only the repulsive details of 
actual fetichism, but its survival in higher forms; not only 
the worship of animals, and, indeed, of all imaginable forces, 
in explanation of phenomena, but seem, in the more advanced 
stages of their myths, to have mounted those loftier heights 
of nature-worship from which the students of Aryan records 
have traced the classic tales of Greece and Rome, as well as 
the gloomier traditions of Scandinavia. Ifit is true that our 
Indians reached what we call oriental nature-myths, out of 
the two successive planes of fetichism and animal worship, 
the popular authors may be wrong in supposing that the 
adoration of the sun and moon in their daily and seasonal 
~motions was the primordial religion, and that fetichism, zool- 
atry and anthropomorphism appeared only in the degrada- 
tion of thought and language. A thorough examination of 
our continent’s myths shows that they contain all the pris- 
tine forms of superstition, such as ancientism, metempsy- 
chosis of man and beast, apparitions and sorcery, oracles and 
disease-possession ; and, further, that several of the linguistic 
families here had begun to approach the religious plane of 
our own distant forefathers whose records have lately been 
rescued for our study by the translation of the Veda, the 
Zend Avesta, and Tripitaka. 

Most of the earlier writers on the religion of our Indians 
were missionaries, who, unacquainted with the truths of 
evolution, applhed the theory of degradation to all who dif- 
fered with themselves. Convinced that their own religion 
was pure and natural, that is, divinely revealed, it was their 
object to find concordance in the cis-Atlantic faiths, also 
supposed to be “natural,” though, for want of a written bible, 
not preserved in purity. Hence, all matters bearing on the 
rellgions of North America, and especially on the existence 
of any personal or definite God, were examined and recorded 
with error and distortion. 

A large number of the now accurately translated myths 
and traditions of the Algonkian, Iroquoian, Cherokian, Mus- 
kokian, Dakotan, Tsinukan, and other families were ana- 


~~? 
aon 


i eae) 


14 TRANSACTIONS OF THE aac 


those traced to the prehistoric dwellers upon the foot-hills of 
the Hindu Kush. These resemblances in philosophy and = 
psychology are too numerous and obvious to be merely acci- 
dental, and no theory has of late been advocated of any mi- 
gration or transplanting which would satisfactorily account 
for them. They present an argument that the philosophy, 
which includes religion, of savagery and barbarism as stages 
in humanity, is substantially the same everywhere and at 
all eras of the world, and that it is neither the @édris of some 
primeval universal revelation, nor the apotheosis of history, 
but is simply an attempt to account for such phenomena as 
were observed. This attempt was naturally made in a sim- ; 
ilar manner by people in like circumstances of environment —__ 
and development. It may also be deduced that the nature- 
worship and linguistic schools of mythology are in error in 
attributing fetichism and zoolatry to the degradation of 
thought and language, as they appear to be antecedent 
stages from which the old Aryans had advanced beyond | te 
most of our Indians in about the same degree as they had 
progressed beyond them in civilization. The comprehen- — 
sive study of comparative mythology shows little evidence = 
of degeneracy, but wide-spreading and systematic evolution. = 


* 


Aboriginal Cemeteries near Piscataway, Md. 
By ELMER R. REYNOLDS. 


These cemeteries are situated on a low range of foot-hills 
between Farmington and Piscataway, in Prince George’s 
County. Capt. Dent P. Holton was led to their discovery = 
by finding bones exposed after a heavy rain. Upon dig- | 
ging, many objects are brought to light—among which are 
axes, arrow-heads, spear-heads, pipes, knives, coinsof thetime = 
of Charles II, beads of bone, shell, amber and chalcedony, zi ca " 


} 
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with an occasional glass bead—also Venetian polychromoes 
of “star pattern.” In a separate grave, probably a cache, 
were found a large number of finely finished quartzite knives. 
An ossuary was found in which were the remains of an en- 
tire family. The irregular bones were placed in the bottom 
and were partially destroyed by fire. The long bones were 
placed in the middle stratum and the crania on top. 


Co 


EIGHTH REGULAR MEETING. 


JUNE 17, 1879. 


On the Zoological Relations of Man. 


By THEODORE GILL. 


_ Professor Gill commenced with a notice of the views that 
had been entertained by naturalists and anthropologists 
respecting the relations of man to animals. These were 
very diverse and covered almost every possible ground, from 
the conception of the human subject as the representative 
of a genus collateral with others, (as by Linnzeus,) to that of 
his exclusion from the kingdoms of nature and his reference 
to that of spirits (as by Swainson). Those that had found 
most general acceptance, however, were at first Blumen- 
bach’s and Cuvier’s that man was the representative of a 
peculiar order adjoining that containing the apes and lemurs, 
and later that he was the type of a peculiar family of the 
order of primates collateral with the apes and monkeys of 
the old and new worlds. 

Which of these views appears to be the most probable 
was the subject for consideration. 

The speaker then recapitulated the most important and 
significant features in the morphology of man. The relative 
degree of value of such characteristics was next discussed, 


s “to i Sa 

12 ee 

d a 

16 _ TRANSACTIONS OF THE s ee 
- 3 

and the successive stages of probable evolution, from the = 


tunicate type upwards, indicated. | id 
The conclusions from the data at hand were given as fol- 
lows: 7a 
In fine, we are compelled by the force of the evidence to 
recognize a close relationship with the apes, and to admit 
the probability of our derivation in common with the 
Chimpanzee and Gorilla from a common ancestor, which : a 
must have been very like the latter animals. The different — ae 
stages through which man was evolved and became differ- , 
entiated can ever be surmised with much probability. Our 
pithecoid ancestors doubtless began at length to resort, more — 
and more, to the use of their hands for various purposes 
and among others for the employment of weapons of offense 
and defense. The shorter arms would then be more efficient 
than the long ones of the primitive primates and their wl 
abbreviation would therefore ensue. The more the hands ~ ae 
were used for grasping, and discontinued for progression, the . 
more delicate they would become. The withdrawal of the — 
fore members from locomotion, and the continuous assump- 
tion of an erect attitudeand balancing thereby would entail, 
among other characters, a sigmoid flexure of the vertebral 
column and a development of the muscles from the buttocks 


and calves. The same cause, in combination with the “s 
specialization of the hands, and the more exclusive use of = 
the feet for walking and sustaining the whole body, would 
in time result in the parallelism of the great toe with the 


other. Concomitant with all these modifications would be — 
the reduction of the canine teeth. These being, finally, — 
comparatively little used as weapons of warfare or for pro- — 
curing food, would gradually become reduced in size, and at 
length little protuberant beyond the others. The diastemas 
in the opposite jaws being then useless the same would shrink 
and the rows of teeth in the upper as well as the lower become i 
continuous. There would then, also, be no need of the 
powerful témporal and masseter muscles, and consequently, 
they would shrink in size, and with them would, likewise 
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become atrophied the long crests to which they were 
attached. The result of such change would necessarily be 
reduction of prognathism and the vertical development of 
the face. The physical modifications and the intellectual 
would meanwhile be interacting on each other and an 
enlargement of the brain, and consequently, the cranial 
cavity would result. The form and proportions to which the 
anthropoid pithecoid and pithecoid anthropoid as well as 
primitive man had attained, would render a dorsal position, 
in rest, the most natural. The result of such a position 
long continued would be a decrease and ultimate disap- 
pearance of the hair on the back, and in association there- 
with a sparseness on the rest of the body, except on the 
head, wherever its use as a protection against the sun 
would preserve it. That on the face would be cultivated 
in the male as an ornament and evidence of virility. 
Man would be the final product of all these agencies. 
The last stages in this evolution could only have taken 
place in a tropical country. It is probable that Africa 
might have been the specific one, and that from this birth- 
place of the human race emigration has peopled all other 
lands. 


NINTH REGULAR MEETING. 
OcToBER 7, 1879. 


An account was given by the chair, Vice President Mal- 
lery, of the proceedings of the Anthropological Society of 
the American Association for the Advancement of Science 
at its meeting held at Saratoga, New York. 

Prof. Mason gave an account of the proceedings of the 
Danish Historical Society as related to the preservation of 
ancient monuments. He reviewed the laws passed within 
the last two or three centuries relative to the preservation of 
national remains, and showed that these laws had arisen 


through a desire to preserve from mutilation these records | 
2 


Ve Decay) ie We Mes Meee ie SPN ES or Ete oe ot ee ce 5 
t 7 2 , << a i > . . we ao 
a ay, dana tis apes . a = a's LI Cts (Pel ete % 
Rone HA Aes Pee eG a pee eD SONS ~~ 


18 TRANSACTIONS OF THE 
7 


of the ancestral people of Denmark. Formerly, he observed, — 
the restoration and care of Danish antiquities were governed 5 
by a rude and uncertain system, through which local authori- ~ 
ties were permitted to indulge their antiquarian taste in re- | 
storing architectural and other remains. This law, however, _ 
being subject to abuse, the Crown took entire possession of “a 
all such national monuments. a) 

Mention was made of the unjustifiable destruction of the 2 
unique mound at Circleville, Ohio; the Kahokia mound, — 
near St. Louis, Missouri, and other races in the valley of A 
the Mississippi. He recommended and strongly urged the ~ - 
society to submit a memorial to Congress for the purpose of — 
arresting the vandalism exhibited in the needless desta i 
tion of our prehistoric remains. . 

The chairman said that Mr. Mason’s suggestion met with | 
his hearty approval, and thought that the society ought to 
prepare a memorial on the subject and submit the same at 
an early date to the National Legislature. . 

Mr. Reynolds gave a brief resumé of his summer’s re- _ 
search among the aboriginal remains on the lower waters of 
the Potomac. His explorations commenced in the shell-beds- 
‘of King George’s County, Virginia. Thence he crossed — 
to Charles County, Maryland, and carefully examined 
the stupendous shell-heap and mound at the confluence of 
Pope’s Creek and the Potomac. Subsequently he visited the 
site of an ancient Indian town near Centreville, in St. Mary’s 
County, on the headquarters of the Wicomoco River. Here ~ 
were found pestles, grooved axes, arrows, knives, spears, 
cylindrical stone beads, Venetian polychrome beads, and 
several spheroidal stones quite symmetrical, and found hith- 
erto only on the Pacific Coast. During this and a subse-— 
quent visit the speaker succeeded in discovering many shell- | 
heaps between Allen’s Fresh and the mouth of the Wicomoco — 
River. = 
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TENTH REGULAR MEETING. 
OcToBER 21, 1879. 


The Sign Language of the North American Indians. 
By GARRICK MALLERY. 


_ The design of this paper was to illustrate the gesture-speech 
-of mankind. After tracing its history, so far as known in 
other parts of the world, the theory was controverted that 

the power of the visible gesture relative to, and its influence 

upon, the audible word was inversely proportioned to the 
development of the oral language. The travellers’ tales of 
people unable to understand their mother-tongue in the dark 
because of their inability to see the accompanying gestures, 
were of doubtful truth anywhere, and certainly false as re- 
gards the American tribes, many of those that gesture most 
freely having a copious vocabulary with highly differentiated 
parts of speech. The true distinction is that where the num- 
ber of men speaking the same dialect is small, and when 
they are thrown into contact on equal terms with others of 
different tongues, gesture is necessarily resorted to for con- 
verse; while large bodies enjoying a common language, and 
either isolated from foreigners, or if in contact with them, 
so dominant as to compel the learning and adoption of their 
own tongue, become impassive in its delivery. Instances of 
this from the Old World were presented. But nowhere as 
on our continent was there spread over so vast a space so 
small a number of individuals, divided by so many linguis- 
tic boundaries. The general use of signs originating from 
the necessity for exira-tribal communication became also 
convenient for the habits of hunters and the military tac- 
tics of surprise. So, naturally, the practice of a sign lan- 
guage among our Indians is noticed by all travelers, and the 
assertion has been current that it was a single universal code. 

To test this remarkable statement a number of sign vocabu- 

~ Jaries taken in different parts of the country and at remote 


20 TRANSACTIONS OF THE * 


dates were collected by the speaker, comprising more than 
eight hundred signs. The result is that there is often an en- 
tire discrepancy between the signs made by different bodies 
of Indians to express the same idea. Very few of the limited 
number of gestures that are in general use are at all conyen- 
tional, being only portions more or less elaborate of obvious 
natural pantomime; and those proving to be the fittest ex- 
pressions of the several ideas become the most widely adopted. 


In some cases the original air pictures of an outline oraction 


have become abbreviated; and even if both the original 


conception and delineation were at first the same, the two - 


or more abbreviations become unlike. The first conceptions 


were also often diverse, because all objects have several 


characteristics, and what strikes one set of people as the 


most distinctive will not always so impress another. ‘ 


The speaker gave from the collected lists, or vocabula-— 
ries, a large number of examples where either the concep- 
tion or execution, or both, to express the same idea are 
widely diverse. Also a number of typical cases of agree- 
ment, followed by illustrations of others not remarkable 


either for general or limited acceptance, but for the philos- 


ophy or poetry suggested by their picturesque figuration. 
Some of these were compared with the gestures of savage 
and civilized people in the Old World; with those of deaf 
mutes; with the code of the Cistercian monks, who were 
vowed to silence; and with the picture writing on buffalo 
robes and on Egyptian pyramids. The general result proved 
that there was no uniformity in detail, but the variety in 
expression was in itself of great psychological interest. While 
the assertion of a single universal sign-language among the 
tribes is, therefore, one of the popular errors about our abo- 


rigines, it is, nevertheless true, that the attempt to convey ~ 


meaning by signs is universal among them;"and further, 
two intelligent pantomimists, whether Indian or Caucas-_ 
sian, deaf-mute, or without common tongue, will seldom fail 


of mutual understanding when their attention is exclusively _ 
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- directed to expressing thoughts by means of comprehension 
~ and reply equally possessed by both, without the mental con- 
_ fusion of conventional sounds only intelligible to one. 


: a ELEVENTH REGULAR MEETING. 


SS | November 4, 1879. 


Poisoned Weapons of North and South America. 


By W. J. HOFFMAN. 


_ This paper was an historical review of the accounts which 
__yarious travelers and writers have given of the use of 
3 x ee weapons and the antidotes therefor, discovered in 


y 


<f ~ North and South America. 
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Ae The Use of Agricultural Fertilizers by the American 
a. % Indians and the Early English Colonists. 

eas By G. BROWN GOODE. 

: 3 -- This paper has been published in full in the American 


Naturalist for July, 1880. 


a! TWELFTH REGULAR MEETING. 


bis : NoveEMBER 18, 1879. 


_ A Comparison of a Written Language With One That 
ie is Spoken Only. 


By OTIS T. MASON. 


& The Rev. Cyrus Byington, in the introductory chapter of 

~ his Chata (Choctaw) Grammar, draws attention to the fact 
that this is merely a spoken language, and must not be 
gauged by the ordinary critical tests of a written language. 
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aan 
This observation led the speaker to inquire what are e the Bs 
essential differences between a language merely spoken and 
one that is also written. ; 
In a spoken language there are two agents at work, ‘tho 
speaker and the hearer. The former is the creator of lan- 
guage, as well as its progressive or destructive agent. The * 
latter is the preserver of language, being its conservative and 4 
defensive agent. Itis evident that a language at any period ee 
of its history is a compromise between these two opposing ‘¢ 
forces. Again, the amount of usefulness in a purely spoken — 
language must be exceedingly limited, being measured ‘by 
the ability of its conservators to remember what is said, in si 
conjunction with the manner of saying it. The compass of 
such a speech, the definiteness and variety of ape ie 
must be exceedingly circumscribed. 
When we combine the writer and the reader with the 
speaker and the hearer, we have four forces in place of two; > 
we add another aggressive and another conservative agency, A 
and the status of the language at any period will be a com- 
promise of a more intricate character. The aggressiveness — 
of the writer is generally much less than that of the speakeigill 
and also the preservative power of written language isim- 
mensely greater than that of pure memory among a people — 
without writing. We ought to find, therefore, that the in- : 
vention of the art of writing has had a tendency to place — 
speech upon a more stable basis. The invention of the writ- 
ten symbol is itself a confession of the inadequacy of the old — 
method, and would never have taken place if the improved 
status in culture had not called loudly for linguistic facili-— : 
ties which speech alone did not furnish. 4 
Again, the means of retaining before the mind a great 
number of facts leads to the improvement of observation and 
classification, the readjustment of the categories of thought, 
and, consequently, the recompounding of gonde upon a more 
scientific basis. The chief improvement, however, is in tiga . 
sentence. The spoken thought is but» breath “that fits ere — 
you can point its place;” but the written sentence is like 
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‘the painter’s canvas, ever on the easel, and may be retouched 
at any moment, even after the death of its author. This 
fact leads to the differentiation of the parts of speech, en- 
ables a people to increase the number of sentential functions, 
and to define their limits; to vary the composition and col- 
location of the terms which express these functions ; to an- 
swer the demands of rigid logic by a better separation of 
- subject, predicate, and modifier ; and, finally, to add strength 
and beauty to mere utterance by an infinite variety of purely 
rhetorical devices. 

There is no doubt that writing, in addition to being the 
vehicle and instrument of thought, is itself a factor in the 
_ problem of civilization, not only borrowing its improved 
form from an improved culture, but itself reciprocating the 
favor in contributing to human advancement. 


~ 


On the Aboriginal Shell-heaps at Pope’s Creek, Mary- 
land. 


By ELMER R. REYNOLDS. 


Mr. Reynolds discovered these shell-heaps in 1878. They 
are sixty miles south of Washington, at the confluence of 
Pope’s Creek and the Potomac River, in Charles County, 
Maryland. They are situated within the territory of the 
Yoacomico Indians, whose headquarters were near the 
present site of St. Mary’s, south of Wicomico River. An 
account of these Indians may be found in Father White’s 
Relatio Itineris in Marylandiam. Between 1634 and 1640 
the Yoacomico Indians ceded their land to the Colony of 
St. Mary’s, after which they gradually disappeared as a 
tribe, although many of their descendants remain near Al- 
len’s Fresh, Port Tobacco, and Nanjemoy. 

There are two of these shell-heaps, the larger one lying 

on the north side of the creek, and the smaller, but more 
interesting one, on the south side. In the former the shells 
occupy the summit of a hill about 25 feet above tide-water 
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and 300 feet long. The bank is from 3 to 5 feet in depth on 4 
the creek, but becomes more and more shallow and extended. 
laterally until it is lost in the surrounding fields. ie 4 

The southern shell-heap rests on a lower spur of the hills — 2 
which bound the creek. It is probably about 150 feet long, — 
100 feet wide, and 4 feet deep. These dimensionsareroughly _ 
estimated, as, owing to an overlying stratum of earth from a 
2 to 24 inches in thickness, accurate measurements are 3 Fy 
difficult. a 

Both of these banks are composed of oyster-shells, in 
many places packed together. Although they are undoubt- | 
edly of pre-Columbian origin, there is nothing to indicate a a 
very high antiquity. From the absence of broken shells in 
any great numbers, it seems prohable that the oysters were 
steamed or roasted before they were removed from the shells. 

The contents of the heaps were a few bones of the turtle 
and of the deer, rudely flaked arrow-heads, axes and celts, 
hammer-stones, and pottery. Many of these objects also 4 
occur on the surfaee, and seem to be more highly finished 
iin Thasioribectat -heaps. 

The earthenware belongs to the class known as baskets 
pottery, and shows the meshes of the rush moulds in which 
the vessels were formed. The fragments recovered are eae ; 
an inch in thickness, and in several instances flaked a 4 , 
blistered by the long-continued action of fire. The orna- 
mentation is in intaglio, and presents the endless variety of | 
curves and chevrons which we are accustomed to see on 2 
ware of this class. a 

The author discusses in the course of his remarks fhe x 
question of the disappearance and reappearance of oysters 
in certain localities in connection with the occurrence of the — 
signs of stratification in the shell-heaps. > 
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/ THIRTEENTH REGULAR MEETING. 


ae : DrecEMBER 2, 1879. 


Ancient Maps of North America. 
By JOHN C. LANG. 


Maps bear the same relation to the history of geographic 
discovery that portraits do to biography. Historians find in 
charts of the early explorers historical documents easily in- 

-terpreted and needing no translation. 

The old writer or geographer who has given us a map has 
furnished us a check on his verbal report. Even the com- 
piler of a map cannot hide from us the sources of his in- 
formation. As in a hall of statuary we may recognize casts 
from antique marbles, so upon the map we can identify and 
separate, if need be, the work of many hands. 

But few of the cartographic representations of the early 
discoverers in the New World exist. It would take less time 
to describe the historical maps to which we can now refer, 
than to mention those which we know to have perished. 
Columbus came of a family of map-makers, and was himself 
an experienced cartographer, and for years carried on the 
work of constructing charts for sale. Previous to his mem- 
orable voyages he was doubtless an enthusiastic collector of 
geographic information from every available source. 

In February, 1467, he visited Iceland, to examine into 

‘the facts touching upon the discoveries of the Northmen, 
and while there it is probable that he searched the whole 
range of documents necessary to his subject. At that time 
he was probably able to find those who remembered the 
visits of the Zeri Brothers, who three-fourths of a century 
previous had compiled from the Norse records a complete 
map of the coast discovered and colonized by the Norsemen 
three hundred years before. 
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Mr. Lang then presented a series of maps, published from. 
1436 to 1518, and by crayon sketches illustrated the progress “i : 
of geographic discovery of the coast of North and South e 
America, as exhibited in said series. . . 


On the Effacing Power of tropical Forest- eae in| +; 
Trinidad Island. <a 


By MILES ROCK. 


Columbus discovered this island in 1498. In the year oe 
1588 the Spaniards made the settlement of Saint Joseph,on 
the river Maracas, an affluent of the Caroni, which empties a 
into the Gulf of Paria near the modern city of Port of 4 
Spain. Instead of entering the Gulf of Paria and ee 2 
up the valley of the Caroni, they moored their vessels in the — 
little bay of Las Cuevas on the north side of the island, and — 
crossed the mountains over a pass that rises to the height of ve 4 
2,000 feet in four miles. The road passes on one side of the 
highest peak in the island, Tucuche, or Eagle’s Beak, which 2 
rises 1,000 feet above the pass and seems almost vertical. _ 

On the other side they descended and followed the Mar- — 
acas River to the last foot-hills, where they beheld the plain 
of Caroni. Here they built the settlement of Saint J oseph. — 

The road over the mountain, though seldom used now, by — E 
the great amount of travel in former times was deeply worn — “ 
and is now quite passable. a 

While laboring through the thick forests on the cape 
east of Las Cuevas Bay, Mr. Rock and his party stumbled — 
upon some rusty iron cannon protruding above the ground. | 
On this rocky headland, therefore, commanding the entrance — : 
to the bay, the Spaniards had a fort. The tropical forest i 
has overwhelmed every vestige of its existence. With a 
little care it was possible to trace where a settlement had . sea 
existed back of the fort. A few mango trees survive of ally 
that once constituted this station. 
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The pass is still called “La Ventana,” because on the way 
from the bay you are immersed in the sombre forest; but 
on reaching the top a magnificent vista of mountain, forest, 
and sea lies at the feet. 

In 1676 the French took possession of the island and held 
- it until 1797, when it fell into the hands of the British. By 

this time Port of Spain had replaced St. Joseph, and the 
latter was buried in the common forest growth. | 
Not over fifty years ago Las Cuevas was a sugar planta- 
tion. It was then abandoned and remained uncultivated 
until a few years since, when it was bought for a cocoa 
orchard. Everywhere an impenetrable forest shut out the 
— sun, and no evidence could be found that it had been the 
abode of man. 


On the Determination of the Age of Prehistoric Remains. 
By EDWARD P. LULL. 


To ilustrate the caution that should be exercised ins esti- 
mating the age of prehistoric remains from their state of 
decay and the appearance of the covering of earth, vegeta- 
ble growth and forests, Commander Lull gave an account 
of some observations made by himself of the remains of a 
Scottish Colony, established by Pattison at Caledonia Bay, 
Isthmus of Darien, and which was abandoned early in the 
last century. 

A large area on Point Escoses, occupied and fortified by 


the colonists, was enclosed on the inshore side by a moat © 


excavated in rock. Thanks to the latter fact, it is distinctly 
traceable. The enclosed space is not only heavily timbered 
with exogenous trees of numerous kinds, but many of the 
trees have decayed.and fallen. One end of the moat for an 
eighth of a mile, or more, is completely filled with logs and 
other débris. No difficulty was found in wading through 
the remaining portions. The moat being, as stated, cut 
‘through the soil and into the bed-rock offered an efficient 
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barrier to the spread of vegetation from the adjacent forest — 
or the transportation of material from the same source by _ a a 
the wash of rains. The soil, thin as it is, probably con- — 
tained a very large share of the germs which have since de- 
veloped; while the wind, the birds and other animals have ~ 
lent their constant aid for what further was needed. At 
the present time there is no vestige of this ancient work 
save the moat, and looking at a like heavy growth of tim-_ : 4 
ber in a northern climate, no doubt would be entertained 
that it was a forest of great age. Si 
Just in rear of the city of Cartagena, U.S. of Colombia, 
there is a hill, some three hundred feet in elevation, sur-_ 
mounted by a castle that was one of the principal defences 
of the city less than half a century ago. The hillsides are 
now completely and heavily overgrown with a matted tangle — 
of trees, vines, and parasites, so much so that a party at- — 
tempting in 1871 to climb the hill, were obliged, with no 
little labor, to cut a pathway with the vigorous use of ma- — 
chetas, and were told by the inhabitants that no one had 
attempted the ascent before for years. The castle, like the _ 
city itself, with its fortified walls, its magnificent palaces, 
churches, and convents, monuments of the skill, energy,and 
lavish expenditure of the Spanish builders, is rapidly falling | 
into ruins, and is one of the many examples of the extremely - 
rapid progress in tropical America of the decay of the — 
strongest works, and heaviest masonry, when left without = 
proper care, especially exhibiting the heaving effect of a 
vegetable growth. Woodwork has two enemies—the rapid 
ecenion of moisture and burning sunshine, and boring in- 
sects—the latter being almost as deste uctive as the teredo nav- 
alis, though requiring a longer time for their work. The 
present occupants of the land make little or no effort to arrest , 
the progress of destruction, and Porto Bello is almost.as com-. _ i: 
plete a ruin as Pompeii, notwithstanding the very short time 
that has elapsed since it was a wealthy and populous town. =~ 
The rapid accumulation of strata in localities favorably 
situated, and the growth of cottonwood groves on the banks 
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of the Mississippi river are familiar to many. The speaker 
had occasion the previous winter to visit several places near 
the mouth of the Red River where he had served, fourteen 
years before, during the civil war. In one piace, where 
vessels were anchored at the earlier date, an island had 
formed some rods in width, leaving a little channel between 
itself and the main shore, and was covered with a growth of 
cottonwood trees at least half as large as those of the adja- 
cent forest. At Morganzia a large field was occupied for two 
or three years by troops as a camp, and was not only stripped 
of every tree, but was broken down by the constant march 
of men and teams, so that the soil must have been in a 
rather unfavorable condition. It was scarcely recognizable, 
the old camp-ground being entirely covered with trees as 
large as any others inthe vicinity. from such observations, 
the speaker was led to conclude that evidences of antiquity 
derived from forest growth and other changes in topographic 
characteristics were apt to mislead archeologists. 


Mr. Riley read a letter from a correspondent in San 
Antonio, Texas, relating to the discovery of a remarkable 
cave in a mountain standing in the valley of the Rio Nazas,. 
state of Durango, Mexico. This river empties into a laguna, 
or inland sea, ninety miles long and thirty miles wide, with 
an elevation of about 3,000 feet above tide water; it has 
no outlet. ‘The mountain in which the burial cave is found, 
stands near the shore of the lake. The cave is of great 
extent and contains hundreds of mummies, representing 
a distinct race of Indians of whom no history or tradition — 
exists. Each mummy is carefully wrapped in a blanket, 
or mat made of the leaves of the Maquez plant and gorge- 
ously colored with dyes and paints. The remains are 
in an excellent state of preservation—the hair perfect, the 
flesh seems to have become dessicated, or dried to the bones 
with no trace of decomposition. No implements of metal 
were found, but there was a profusion of arrows, spears, and 
and knives, made of stone. The pottery showed a high 
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degree of art. The vessels were large and bore a close re 
semblance to the decorated pottery of ancient Egypt. Bi, 
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The President read the folk story of the “Tar Baby” 
from a copy of the Hvening Star of Washington, Diy ante <¢ 
stated that he had found the same, modified in different . 

ways, among many Indian tribes. ‘ ae 

He also related the Indian story of the “Three Cran- ia 
berries,” which has an extensive circulation among the’ 73a 
tribes of North America. In the latter story the moral i is, yi 
“To escape from wolves you must climb a tree.” J 


Turtle-Back Celts and their Uses. 


By ELMER R. REYNOLDS. 


The class of implements known as turtle- back celts were — 
first mentioned by Dr. Charles Abbott in the Smithsonian 
annual report for 1875, and more fully described in the tenth — 
and eleventh annual reports of the Peabody Museum. ae 

Mr. Reynolds, in answer to Dr. Abbott’s hypothesis Una 7 

“each celt combines in itself a knife, a celt, and a spear,” — a 
recounted his own experience in the discovery of these “3 
implements. a 

The objects exhibited and described were found on the 
site of an old Indian village, near Benning’s Bridge,in the 
District of Columbia, where at least ten thousand other ; 
relics have been collected. 

The material of the celts is a metamofphosed new red 
sandstone, the color having changed to a bluish grey. 
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In form the “turtle-backs” differ greatly from the ordinary 
chipped celt. The base or head of the former is where we 
_ find the blade or cutting-edge of the latter, while the head 
or posterior projection of the common type corresponds to 
the blade of the “turtle-back.” The former is perfectly flat 
on the inferior face, the upper side being flaked into the 
form which its name irflicates, but the chipped celt is 
beveled and evenly finished on both sides, so that, if it were 
possible to split it laterally, two “turtle-back” celts would 
result. ; 

From a comparison of their form with that of many im- 
plements now and formerly known to be in use among the 
Indians, Mr. Reynolds concluded that these implements were 
hafted in the manner of a stone adze, and employed princi- 
pally in excavating dug-out canoes. It was not denied that 
they may have been employed in all the multifarious pro- 
- cesses to which the fertile brain of the Indian enables him 
to supply his scanty store of implements. 

The author adverted to the canoes of the northwest coast 
and the sea-faring proas of the New Zealanders made with 
stone implements and with the help of fire. 

Specimens of the “turtle-back” celts were exhibited by 
the speaker, some of them hafted, in order to show the de- 
sign of their peculiar form. The flat side doubtless, lay 
against the wooden handle, and the projection on the back 
would impart the greatest possible strength at the very 
point where it was most needed. 


FIFTEENTH REGULAR MEETING. 
JANUARY 6, 1880. 


Shell-Heaps of South River, Maryland. 
By J. D. McGUIRE. 
‘Wherever shell-fish are found in salt or fresh waters, the 


lands adjacent thereto bear evidences that shell-fish were 
used by primitive men as articles of food. 
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This statement was illustrated by an enumeration of the ‘a a 
discoveries of archeologists in Australia, New Zealand, a 
Europe, and North and South America. et 

The speaker made mention of the opinions entertained — y 
by different writers in relation to the origin of the shell- — | 
heaps of the Atlantic coast and enumerated the facts by : 
which archeologists had reached#the conclusion that these 
shell-heaps are in reality accumulations of kitchen refuse | a 
made by the ancient inhabitants of the shores. a 

Mr. McGuire then gave an account of the shell-heaps ex- 
amined by himself. Usually the smaller are circular or 
elliptical rings from twelve to fifteen feet in diameter,and 
show plainly that they are the sites of former dwellings. 
The centre of each ring is always depressed and represents 
an inverted cone. Upon a trench through one of these 
heaps there is found a level substratum of earth, but the 
shells increase in depth as the ridge is approached. Thisis 
sometimes four or five feet high; then they decrease in 
depth as the centre of the ring is reached. These rings 
seem to have been formed by throwing the shells from a 
common centre. . ae 

To.account for the peculiar shape of these deposits it is om 
necessary to consider the construction of the Indian house. 
There is historical evidence showing that it was made of 
poles with the large ends on the ground in a circle,and 
bound at the top with the bark of the walnut tree, and the : 
whole covered with sedge matting sewed with a needle : 
made of the splintered bone of a crow’s leg. es 
were covered by movable mats. His theory was that the 
shells thrown from such a house would gradually accumu- 
late, forming a circular wall. When the houses were finally 
deserted, the action of the weather would reduce the shell _ 
wall on the exterior to the condition in which these heaps . 
are found. 

Other shell-heaps discovered by Mr. McGuire were sup- ee 
posed to be accumulations about large communal dwell- 
ings. In general outline they are elliptical. Low spaces — A 
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in the encircling ridge mark the sites of entrances, and 
hearthstones are found in the central spaces. In all the 
heaps examined the shells are rarely found broken. The 
inference was drawn that the shells had been opened after 
having been placed near the fire, or in hot water, so that they 
could be parted with the hands without the use of an in- 
strument. 

Most of the bones found had been broken, probably for 
the purpose of extracting the marrow® <A few bone tools 
were found, and many fragments of pottery. 


ANNUAL MEETING FOR THE ELECTION OF OFFI- 
CERS. 


JANUARY 20, 1880. 


A Strange Chart. 
By W. BAINBRIDGE HOFF. 


Commander Hoff stated that in 1869 he was shown a chart 
in the Naval Arsenal, Lisbon, Portugal, that had sufficient 
novelty about it to be worthy of special mention. 

It represented the Indian and Pacific oceans lying between, 
say 50° N. and 36° S. latitude, and extending sufficiently in 
longitude to embrace the eastern African and Asiatic coasts 
and the western coast of America. It had been prepared by 
2. Spanish Jesuit, who dedicated the chart to “Jesus Christ 
the Master of the World,” and had preceded his signature 
with a prayer. The text was in Latin, and the date of the 
chart was somewhere in the first quarter of the seventeenth 
century. 

The extraordinary feature of this map was that geographic 
positions had seemingly been laid down at random, and 
that any correction for latitude and longitude applied to any 
one point did not answer for another. Nearly all the results 
of late discovery were on this chart, but entirely adrift in 
position. This would lead to the belief that the chart had 
been intentionally distorted—and this proved to be the case. 

3 
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The map in question was constructed upon Merca 
| projection, but instead of the parallels and meridians bei 
. straight lines at right angles to one another, they were arbi 

; trarily-drawn curves. It was of course necessary to have 


ee very elaborate. Besides giving proper diagrams of ee 
trary lines, it gives the constants to be applied to individua 
localities and their corrected latitudes and longitudes. On 

the chart itself was a cryptographic statement of the neces: 

sary formule for constructing the curves geometrically, 1 

ferred to the N. E.-S. W. and N. eet E. points of the Co 

pass as axes. 
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ANNUAL ADDRESS OF THE PRESIDENT, 


J. W. POWELL. 


ON THE EVOLUTION OF LANGUAGE, 


As Exhibited in the Specialization of the Grammatic 
Processes, the Differentiation of the Parts of 
Speech, and the Integration of the 
Sentence; from a Study of In- 
dian Languages. 


Possible ideas and thoughts are vast in number. A dis- 
tinct word for every distinct idea and thought would require 
a vast vocabulary. The problem in language is to express 

~ many ideas and thoughts with comparatively few words. 

Again, in the evolution of any language, progress is from 
a condition where few ideas are expressed by a few words to 
a higher, where many ideas are expressed by the use of 
many words ; but the number of all possible ideas or thoughts 
expressed is increased greatly out of proportion with the in- 
crease of the number of words. 

And still again, in all of those languages which have been 
most thoroughly studied, and by inference in all languages, 
it appears that the few original words used in any language 
remain as the elements for the greater number finally used. 
In the evolution of a language the introduction of absolutely 
new material is a comparatively rare phenomenon. The old 
material is combined and modified in many ways to form 

- the new. 

How has the small stock of words found as the basis of a 

language been thus combined and modified ? 
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The way in which the old materials have been used giving 
rise to what will here be denominated THE GRAMMATIC PRO- 
cesses. They are as follows: 4s a 

I. The process by comBINATION. Two or more words may — 
be united to form a new one, or to perform the office of anew _ 3 
one, and four methods or stages of combination may be 
noted. a 

a. By juctaposition, where the two words are placed eee a 
gether and yet remain as distinct words. This method is 
illustrated in Chinese, where the words in the combination __ 
when taken alone seldom give a clew to their meaning when ~ 4 3 
placed together. 

b. By ne where two words are made into one, . 
in which case the original elements of the new word remain 
in an unmodified condition, as in “ house-top,” “ rain-bow,” 
“ tell-tale.” : 

c. By agglutination, in which case one or more of the ele- : 
ments entering into combination to form the new word is — “4 
somewhat eed he elements are fused together. Yet — Be 
this modification is not so great as to essentially obscure the 
primitive words, as in “ truthful,” where we easily recognize _ 
the original words “ truth” and “full;” and “ holiday,” in 
which “ holy” and “ day” are recognized. 

d. By inflection. Here one or more of the elements enter-_ 
ing into the compound has been so changed that it can — 
scarcely be recognized. There is a constant tendency to 
economy in ses by which words are gradually shortened 
as they are spoken by generation after generation. In those 
words which are combinations of others there are certain 
elements that wear out more rapidly than others.. Where 
some particular word i is combined with many other different _ 
words the*tendency to modify by wear -this oft-used element — 
is great. This is more especially the case wheresthe com- — 
bined word is used in certain categories of combinations, as a 
where particular words are used to denote tense in the verb; 
thus, “did” may be used in combination with a verb to de- a 
note past time until it is worn down to the sound of “d.” 
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The same wear occurs where particular words are used to 
form cases in nouns, and a variety of illustrations might be 
given. ‘These categories constitute conjugations and declen- 
sions, and for convenience such combinations may be called 
paradigmatic. ‘Then the oft-repeated elements of paradig- 
matic combinations are apt to become excessively worn and 
modified, so that the primitive words or themes to which 
they are attached seem to be but slightly changed by the 
addition. Under these circumstances combination is called 


inflection. 

Asa morphologic process, no well-defined plane of demark- 
ation between these four methods of combination can be 
drawn, as one runs into another; but, in general, words may 
be said to be juxtaposed, when two words being placed to- 
gether the combination performs the function of a new word, 
while in form the two words remain separate. 

Words may be said to be compound when two or more 
words are combined to form one, no change being made in 
either. Words may be said to be agglutinated when the 
elementary words are changed but slightly, 7. ¢., only to the 
extent that their original forms are not greatly obscured ; 
and words may be said to be inflected when in the combi- 
nation the oft-repeated element or formative part has been 
so changed that its origin is obscured. These inflections 
are used chiefly in the paradigmatic combinations. 

In the preceding statement it has been assumed that there 
can be recognized, in these combinations of inflection, a 
theme or root, as it is sometimes called, and a formative 
element. The formative element is used with a great many 
different words to define or qualify them, that is to indicate 
mode, tense, number, person, gender, etc., of verbs, nouns, 
and other parts of speech. 

When in a language juxtaposition is the chief method of 
combination, there may also be distinguished two kinds of 
elements, in some sense corresponding to themes and forma- 
tive parts. The theme is a word the meaning of which is 
determined by the formative word placed by it; that is, the 
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theme is a word haying many radically different meanings; bs 
with which meaning it is to be understood is determi am 
only by the formative word, which thus serves agits label. 
The ways in which the theme words are thus labeled by the 2 2 } 
formative word are very curious, but the subject cannot be — 
entered into here. ~* 

When words are combined by compounding, the jor 
elements cannot so readily be distinguished from the theme; 
nor for the purposes under immediate consideration cena 2 : 
compounding be well separated from agglutination. ee 

When words are combined by agglutination, theme and 
formative part usually appear. The formative parts are af 4 
fixes; and affixes may be divided into three classes, prefixes, 
sacs, and infixes. These affixes are often called incorpo- — 
rated particles. a 

In those Indian languages where combination is chiefly 
by agglutination, that is, by the use of affixes, 7. ¢., incorpo- a 
rated particles, certain parts of the conjugation of the verb, — 
especially those which denote gender, number and person, 
are effected by the use of article pronouns; butin thoselan- _ ib: 
guages where article pronouns are not found the verbs are 
inflected to accomplish the same part of their conjugation. 
Perhaps, when we come more fully to study the formative aa 
elements in these more highly inflected languages, we may ; 
discover in such elements greatly modified, 2. e., worn out, 
incorporated pronouns. ee 

II. The process by vocatic MuTATION. Here in order ta ig 
form a new word, one or more of the vowels of the old word ~ | 
are changed, as in “man”—“men,” where an “e” is substi-_ 
tuted for “a”; “ran”—“run,” where “u” is substituted for 
“a”. “lead”— “led,” where “e,” with its proper sound, is sub- | 
stituted for “ea” with its proper sound. This method is used - 
to a very limited extent in English. When the history of 

_the words in which it occurs is stun it is discovered to be 
but an instance of the wearing out of the different elements — 
of combined words; but in the Hebrew this method prevails 
to a very large extent, and scholars have not yet been able 
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to discover its origin in combination as they have in English. 
It may or may not have been an original grammatic process, 
but because of its importance in certain languages it has been 
found necessary to deal with it as a distinct and original 
process. 

III. The process by intonation. In English, new words 


are not formed by this method, yet words are intoned for 


certain purposes, chiefly rhetorical. We use the rising in- 


- tonation (or inflection, as it is usually called) to indicate 


that a question is asked, and various effects are given to 
speech hy the various intonations of rhetoric. But this pro- 


cess is used in other languages to form new words with 
_ which to express new ideas. In Chinese eight distinct into- 


nations are found, by the use of which one word may be 
made to express eight different ideas, or perhaps it is better 
to say that eight words may be made of one. 

IV. The process by pLAcEMENT. The place or position of 
a word may affect its significant use. Thus in English we 
say “John struck James.” By the position of those words 
to each other we know that John is the actor, and that James 
receives the action. 

By the grammatic processes language is organized. Or- 
ganization postulates the differentiation of organs and their 


‘combination into integers. The integers of language are 


sentences, and their organs are the parts of speech. Lin- 
guistic organization, then, consists in the differentiation of 


the parts of speech and the integration of the sentence, 


For example, let us take the words John, father, and love. 
John is the name of an individual; love is the name of a 
mental action, and father the name of a person. We put 
them together, John loves father, and they express a thought ; 
John becomes a noun, and is the subject of the sentences; 


love becomes a verb, and is the predicant; father a noun, 


and is the object ; and we now have an organized sentence. 
A sentence requires parts of speech, and parts of speech are 


_ such because they are used as the organic elements of a 
“sentence. 


' specialized. - 


slight extent for qualification and relation in the paradig- 
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The criteria of rank in languages are, first, grade of or os 
ganization, 7. ¢., the degree to which the grammatic Sn 3 
and methods are Spociatared. and the parts of speech differ- 
entiated ; second, sematologic content, that is, the body of 
thought each the leniees is competent to convey. 

The grammatic processes may be used for three °: oe : 

First, for derivation, where a new word to express a new a 
idea is made by combining two or more old words, or by : 
changing the vowel of one word, or by changing the intona- 
tion of one word. ; 


Second, for modification, a word may be qualified or defined | ; 
by the processes of combination, vocalic mutation or into- os 
nation. 


It should here be noted that the plane between derivation — s 
and qualification is not absolute. 


Third, for relation. When words as signs of ideas are 
used together to express thought the relation of the words 
must be expressed by some means. In English the relation — 
of words is expressed both by placement and onbinaa 
d. é€., inflection for agreement. 


of 
& 2 
are, 
a" 


It should here be noted that paradigmatic inflections are 
used for two distinct purposes, qualification and relation. A 
word is qualified by inflection when the idea expressed by 
the inflection pertains to the idea expressed by the word in- | 
flected ; thus a noun is qualified by inflection when itsnum- 
ber and gender are expressed. A word is related by inflec- a 
tion when the office of the word in the sentence is eer 4 
out thereby ; thus, nouns are related by case inflections; — 
verbs are related by inflections for gender, number, ‘and per- 
son. All inflection for agreement is inflection for relation. ’ 

In English, the die erammatic processes are highly 


Combination is used chiefly for derivation, but to some — 


(<83 


matic categories. But its use in this manner as compared a 
with many other languages has almost disappeared. 
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-Vocalic mutation is used to a very limited extent and only 
by accident, and can scarcely be said to belong to the 
English language. . 

Intonation is used as a grammatic process only to a limited 
extent—simply to assist in forming the interrogative and 

imperative modes. Its use here is alhost rhetorical ; in all 
other cases it is purely rhetorical. 

Placement is largely used in the language, and is highly 
specialized, performing the office of exhibiting the relations 
of words to each other in the sentence, 7. ¢., it is used chiefly 
for syntactic relation. 

Thus one of the four processes does not belong to the 
English language; the others are highly specialized. 

The purposes for which the processes are used are deriva- 
tion, modification, and syntactic relation. 

Derivation is accomplished by combination. 

Modification is accomplished by the differentiation of ad- 
jectives and adverbs, as words, phrases, and clauses. 

Syntactic relation is accomplishment by placement. Syn- 
tactic relation must not be confounded with the relation ex- 
pressed by prepositions. Syntactic relation is the relation 
of the parts of speech to each other as integral parts of a 
sentence. Prepositions express relations of thought of an- 
other order. They relate words to each other as words. 

Placement relates words to each other as parts of speech. 

In the Indian tongues combination is used for all three 
purposes, performing the three different functions of deriva- 
tion, modification, and relation. Placement also is used for 
relation, and for both kinds of relation, syntactic and prepo- 
sitional. 

With regard, then, to the processes and purposes for 
which they are used we find in the Indian languages a low 
degree of specialization; processes are used for diverse pur- 
poses, and purposes are accomplished by diverse processes. 

It is next in order to consider to what degree the parts of 
speech are differentiated in Indian language, as compared 
with English. 


. r ’ 
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Indian nouns are extremely connotive, that is, the name — 
does more than simply denote the thing to which it belongs; 
in denoting the object it also assigns to it some quality or 
characteristic. Every object has many qualities and charac- 
teristics, and by describing but a part of these the true of — 
fice of the noun is but eee performed. <A ioe a 
denotive name expresses no one quality or. character, but 
embraces all qualities and characters. 

In Ute the name for bear is “he seizes,” or “the hugger.” eo 3 
In this case the verb is used for the noun, and in so doing 
the Indian names the bear by predicating one of his charac- _ 
teristics. Thus noun and verb are undifferentiated. In - Be 
Seneca the north is “the sun never goes there,” and this — 
sentence may be used as adjective or noun; in such cases Ss 
noun, adjective, verb, and adverb are found as one vocable 
or word, and the four parts of speech are undifferentiated. © 
In the Paviint language a school-house is called Po-kfint-in- 
ifi-yi-kin. The first part of the word, po-ktnt, signifies q 
“sorcery is practiced,” and is the name given by the Indians — 
to any writing from the fact that when they first learned of | 
writing they epee it to be a method of practicing sor- 4 


x 
ie 
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cery; in-ing-yi is the verb signifying “to count,” and the _ 
meaning of the word has been extended so as to signify “to — ; 
read”; “kan” pipmuies wigwam, and is derived from the . 
verb “kiiri,” “to stay.” Thus the name of the school-house 
literally signifies “a staying place where sorcery is counted,” — a 
or where papers are read. The Paviint in naming a school-— 
house describes the purpose for which it is used. These ex- 
amples illustrate the general characteristics of Indian nouns; 
they are excessively connotive; a simply denotive name 184 i 4 
rarely found. In general their name-words predicate some 
attribute of the meee named, and thus noun, adjective, and 
predicant are undifferentiated. . ; A 

In many Indian languages there is no separate “word for 
eye, hand, arm, or other parts and organs of the body, but. 
the word is found with an ieaghee aed or attached pronoun Es 
signifying my hand, my eye; your hand, your eye, his hand, oa 


ANTHROPOLOGICAL SOCIETY. 43 


- his eye, &c., as the case may be. If the Indian, in naming 
these parts, refers to his own body, he says my; if he refers 
to the body of the person to whom he is speaking, he says 
your, &e. If an Indian should find a detached foot thrown 
from the amputating-table of an army field hospital, he 
would say something like this: “I have found somebody 
his foot.” The linguistic characteristic is widely spread, 
though not universal. 

Thus the Indian has no command of a fully differentiated 
noun expressive of “eye,” “hand,” “arm,” or other parts 
and organs of the body. 

In the pronouns we often have the most difficult part of 
-an Indian language. Pronouns are only to a limited extent 
independent words. 

_ Among the free pronouns the student must early learn to 
‘distinguish between the personal and the demonstrative. 
The demonstrative pronouns are more commonly used. The 
Indian is more accustomed to say this person or thing, that 
person or thing, than he, she, or it. Among the free personal 
pronouns the studens may find an equivalent of the pronoun 
“TJ,” another signifying “I and you;” perhaps another sig- 
nifying “I and he,” and one signifying “ we,’ more than two, 
including the speaker and those present; and another inclu- 
ding the speaker and persons absent. He will also find 
personal pronouns in the second and third person, perhaps 
with singular, dual, and plural forms. 

To a large extent the pronouns are incorporated in the 
_ verbs as prefixes, infixes, or suffixes. In such tases we will 
call them article pronouns. These article pronouns point 
out with great particularity the person, number, and gender, 
both of subject and object, and sometimes of the indirect 
object. When the article pronouns are used the personal 
pronouns may or may not be used; but it is believed that 

the personal pronouns will always be found. Article pro- 
-nouns may not always be found. In those languages which 
are characterized by them they are used alike when the 
subject and object nouns are expressed and when they are 
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not. The student may at first find some difficulty with these 
article pronouns. Singular, dual, and plural forms will be — a 
found. Sometimes distinct imneorponated particles will be 
used for subject and object, but often this will not be the 4 
case. If the subject only is expressed, one particle may be _ 
used ; if the object only is expressed, another particle; but — 
if pinbject and object are expressed an entirely different pars 4 
ticle may stand for both. = 

But it is in the genders of these article pronouns that thes 
greatest difficult may be found. The student must entirely - 
free his mind of the idea that gender is simply a distinction 4 
of sex. In Indian tongues, genders are usually methods — 
of classification primarily into animate and inanimate. The 
animate may be again divided into male and female, but this 
is rarely the case. Often by these genders all objects are 
classified characteristics found in their attitudes or supposed __ 
constitution. Thus we may have the animate and inani- 
- mate, one or both, divided into the standing, the sitting, and 
the lying ; or they may be divided into the watery, the mushy, — - 
the earthy, the stony, the woody, and the fleshy. The gender — 
of these article pronouns has rarely been worked out in any 
language. The extent to which these classifications enter : 
into the article pronouns is not well known. The subject 
requires more thorough study. These incorporated particles 
are here called article pronouns. In the conjugation of the . 
verb they take an important part, and have by some writers — : 
been called transitions. Beside pointing out with particu- a 
larity the person, number, and gender, or the subject and — 2 
object, they perform the same offices that are usually per-  — 
formed by those inflections of the verb that occur to make a 
them agree in gender, number, and person with the subject. 
In those Indian languages where the article pronouns are 
not found, and the personal pronouns only are.used, the 
verb is usually inflected to agree with the subject or object, 
or both, in the same ers e 

The article pronouns as they point out person, number, 
gender, and case of the subject and object, are not simple - . 4 
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particles, but are to a greater or lesser extent compound; their 
omnipotent elements may be broken apart and placed in dif- 
ferent parts of the verb. Again, the article pronoun in some 
languages may have its elements combined into a distinct 
word in such a manner that it will not be incorporated in 
the verb, but will be placed immediately before it. Tor this 
reason the term “article pronoun” has been chosen rather 
than “attached pronoun.” The older term, transition, was 
given to them because of their analogy in function to verbal 
inflections. 

Thus the verb of an Indian language contains within 
itself incorporated article pronouns which point out with 
great particularity the gender, number, and person of the 
subject and object. In this manner verb, pronoun, and ad- 
jective are combined, and to this extent these parts of speech 
are undifferentiated. 

In some languages the article pronoun constitutes a dis- 
tinct word, but whether free or incorporated it is a complex 
tissue of adjectives. 

Again, nouns sometimes contain particles within them- 
selves to predicate possession, and to this extent nouns and 
verbs are undifferentiated. 

The verb is relatively of much greater importance in an 
Indian tongue than in a civilized language. . To a large ex- 
tent the pronoun is incorporated in the verb as explained 
above, and thus constitutes a part of its conjugation. 

_ Again, adjectives are used as intransitive verbs, as in most 
Indian languages there is no verb “to be” used as a predi- 
cant or copula. Where in English we would say “the man 
is good,” the Indian would say “that man good,” using the 
adjective as an intransitive verb, 7. ¢., as a predicant. If he — 
desired to affirm it in the past tense, the intransitive verb 
“good” would be inflected, or otherwise modified, to indi- 
‘cate the tense; and so, in like manner, all adjectives when 
used to.predicate can be modified to indicate mode, tense, 
number, person, &c., as other intransitive verbs. 

Adverbs are used as intransitive verbs. In English we 
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may say “he is there;” the Indian would say “that person a ; 
there,” usually ee es the demonstrative to the personal _ 3 
pronoun. The adverb “there” would, therefore, be used as = 
a predicant or intransitive verb, and might be conjugated ae 
to denote different modes, tenses, numbers, persons, &c. 
Verbs will often receive adverbial qualifications by the use fg 
of incorporated particles, and still further, verbs may con- — : ¢ 
tain within themselves adverbial limitations without our om : 
being able to trace such meanings to any definite particles a 
or parts of the verb. = 

Prepositions are intransitive verbs. In English we may 
say “the hat is on the table;” the Indian would say “that 
hat on table;” or he might change the order and say “that 
hat table on;” but the preposition “on” would be used asan 
intransitive verb to predicate, and may be conjugated. Prep- 
ositions may often be found as particles incorported in verbs, 
and still further, verbs may contain within themselves prep- — a 
ositional meanings without our being able to trace such © : 
meanings to any definite particles within the verb. But the — 4 
verb connotes such ideas that something is needed to com- 
plete its meaning, that something being a limiting or quali- 4 
fying word, phrase, or clause. Prepositions may be prefixed, — 
infixed, or suffixed to nouns; 7. e., they may be pa in- 
corporated in nouns. a 

Nouns may be used as intransitive verbs under the cir- _ 
cumstances when in English we would use a noun as the 
complement of a sentence after the verb “to be.” > 4 % 

The verb, therefore, often includes within itself subjenteg 
direct object, indirect object, qualifier, and relation-idea. — 
Thus it is that the study of an Indian language is, to a 
large extent, the study of its verbs. - 

Thus adjectives, adverbs, prepositions, and nouns are used 
as intransitive verbs; and, to such extent, adje@tives, ad- 
verbs, prepositions, nouns, and verbs are undifferentiated. 4 

From the remarks above, it will be seen that Indian verbs — 
often include within themselves meanings which in English _ 
are expressed by adverbs and adverbial phrases and clauses. 
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Thus the verb may express within itself direction, manner, 
instrument, and purpose, one or all, as the verb “ to go” may 
be represented by a word signifying “go home”; another, 
“99 away from home”; another, “goto a place other than 
home”; another, “go from a place other than home”; one, 
“go from this place,” without reference to home; one, “ to 
go up”; another, “to go down”; one, “.go around”; and, 
perhaps, there will be a verb “go up-hill”; another, “go up 
a valley”; another, “go up a river,” &. Then we may 
have “to go on foot,” “to go on horseback,” “to go in a 
canoe”; still another, “to go for water;” another, “ for 
wood,” &c. Distinct words may be used for all these, or a 
fewer number used, and these varied by incorporated 
particles. In like manner, the English verb “to break” 
may be represented by several words, each of which will 
‘indicate the manner of performing the act or the instru- 
ment with which it is done. Distinct words may be used, 
or a common word varied with incorporated particles. 

The verb “to strike” may be represented by several 
words, signifying severally “to strike with the fist,” “to 
strike with a club,” “to strike with the open hand,” “to 
strike with a whip,” “to strike with a switch,” “to strike 
_ with a flat instrument,” &c. A common word may be used 
with incorporated particles or entirely different words used. 
Mode in an Indian tongue isa rather difficult subject. 
Modes analogous to those of civilized tongues are found, and 
many conditions and qualifications appear in the verb which 
in English and other civilized languages appear as adverbs, 
and adverbial phrases and clauses. No plane of separation 
can be drawn between such adverbial qualifications and 
true modes. Thus there may be a form of the verb 
which shows that the speaker makes a declaration as cer- 
tain, 7. ¢., an indicative mode; another which shows that the 
speaker makes a declaration with doubt, 7. ¢., a dubitative 
mode; another that he makes a declaration on hearsay, 7. ¢., 
a quotative mode; another form will be used-in making a 
command, giving an imperative mode; another in implora- 
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mission, i. ¢., a permissive node; another in negation, i. ¢., a 
negative inode: another form will be used to indicate that 
the action is simultaneous with some other action, 7. ¢., a a 
simulative mode; another to denote desire or wish that 
something be done, 7. e., a desiderative mode; another that ; 
the action ought to be done, i. ¢., an obligative mode; an-— 
other that action is repetitive from time to time, 7. ¢, a fre 
quentative mode; another that action is caused, 7. ¢., a causa- ‘ 
tive mode, ete. ¥ i 
These forms of the verb, which we are compelled to call 
modes, are of great number. Usually with each of them a_ a 
particular modal particle or incorporated adverb will be 
used; but the particular particle which gives the qualified — 
meaning may not always be discovered; and in one lan- _ 
guage a different word will be introduced where in another 
the same word will be used with an incorporated particle. 
It is stated above that incorporated particles may be used ~ 
to indicate direction, manner, instrument, and purpose; in~ 
fact, any adverbial qualification whatever may be made bee 
an incorporated particle instead of an adverb as a distinct 
word. . 
No line of demarkation can be drawn between these ad- . 
verbial particles and those mentioned above as modal pavaeln is a 
cles. Indeed, it seems best to treat all these forms of the iN R 
verb arising from incorporated particles as distinct modes. c. 
In this sense, then, an Indian language has a multiplicity of 
modes. It should be further remarked that in many cases 
these modal or adverbial particles are excessively worn, so — at 
that they may appear as additions or changes of simple x 
vowel or consonant sounds. When incorporated particles — : 
are thus used, distinct adverbial words, phrases, or clauses 3 “% 
may also be employed, and the idea expressed twice. — ¢ E 
In an Indian language it is usually found difficult to elab- 
orate a system of tenses in paradigmatic form. Many tenses ‘a 
or time particles are found incorporated’in verbs. Some of 
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_ these time particles are excessively worn, and may appear 


rather as inflections than as incorporated particles. Usually 
rather distinct present, past, and future tenses are discovered ; 


often a remote or ancient past, and less often an immediate 


future. But great specification of time in relation to the 


_ present and in relation to other times is usually found. 


It was seen above that adverbial particles cannot be sepa- 
rated from modal particles. In like manner tense particles 


- eannot be separated from adverbial and modal particles. 


_ Iman Indian language adverbs are differentiated only to 
a limited extent. Adverbial qualifications are found in the 
verb, and thus there are a multiplicity of modes and tenses, 


and no plane of demarkation can be drawn between mode 


and tense. From preceding statements it will appear thata 
verb in an Indian tongue may have incorporated with it a 


- great variety of particles, which can be arranged in three 


general classes, 7. e. pronominal, adverbial, and preposi- 
tional. 
The pronominal particles we have called article pronouns ; 


_ they serve to point out a variety of characteristics in the 


subject, object, and indirect object of the verb. They thus 
subserve purposes which in English are subserved by differ- 
entiated adjectives as distinct parts of speech. They might, 
therefore, with some propriety, have been called adjective 
particles, but these elements perform another function ; they 
serve the purpose which is usually called “ agreement in lan- 
guage;” that is, they make the verb agree with the subject 


_ and object, and this indicate the syntactic relation between 


subject, object, and verb. In this sense they might with 
propriety have been called relation particles, and doubtless 
this function was in mind when some of the older gramma- 


- rians called them transitions. 


The adverbial particles perform the functions of voice, 
mode, and tense, together with many other functions that 
are performed in languages spoken by more highly civilized 
people by differentiated adverbs, adverbial phrases, and 
clauses. 

4 
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The prepositional particles perform the function of indie j 


cating a great variety of subordinate relations, like the | 
prepositions used as distinct parts of speech in English. 


By the demonstrative function of some of the pronominal aa 


particles, they are closely related to adverbial particles, and — 


adverbial particles are closely related to prepositional parti-_ 
cles, so that it will be sometimes difficult to say of a particu-_ 
lar particle whether it be pronominal or adverbial, and of — 
another particular particle whether it be adverbial or PIepes 
sitional. 

Thus the three classes of particles are not separa by 
absolute planes of demarkation. 

The use of these particles as parts of the verb; the use of 


nouns, adjectives, adverbs, and prepositions as intransitive ie 


verbs; and the direct use of verbs as nouns, adjectives, and 
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adverbs, make the study of an Indian tongue to a large ex- 


tent the study of its verbs. 

To the extent that voice, mode, and tense are accom- 
plished by the use of agglutinated particles or inflections, to 
that extent adverbs and verbs are undifferentiated. 
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To the extent that adverbs are found as incorporated par- _ e 


ticles in verbs, the two parts of speech are undifferentiated. — 
To the extent that prepositions are particles incorporated — 
in the verb, prepositions and verbs are undifferentiated. 


To the extent that prepositions are affixed to nouns i Pepe a 


sitions and nouns are undifferentiated. ray 


i 
oe} 


In all these particulars it is seen that the Indian tongues 


belong to a very low type of organization. Various scholars 
have called attention to this feature by describing Indian 
languages as being holophrastic, polysynthetic, or epee 
The term synthetic is perhaps the best, and may be used as.” 


synonymous with undifferentiated. , 


Indian tongues, therefore, may be said to be highly syn- a 


thetic in that their parts of speech are imperfectly differen- — 
tiated. 

In these same particulars the English language is highly 
organized, as the parts of speech are highly differentiated 
Yet the difference is one of degree, not of kind. 
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To the extent in the English language that inflection is 
used for qualification, as for person, number, and gender of 


the noun and pronoun, and for mode and tense in the verb, 


to that extent the parts of speech are undifferentiated. But 
we have seen that inflection is used for this purpose to a 
very slight extent. 

There is yet in the English language one important differ- 
entiation which has been but partially accomplished. Verbs 


as usually considered are undifferentiated parts of speech; 


they are nouns and adjectives, one or both, and predicants. 
The predicant simple is a distinct part of speech. The 
English language has but one, the verb to be, and this is not 
always a pure predicant, for it sometimes contains within 
itself an adverbial element when it is conjugated for mode 


and tense, and a connective element when it is conjugated 


for agreement. With adjectives and nouns this verb is used 
as a predicant. In the passive voice also it is thus used, and 
the participles are nouns or adjectives. In what is some- 
times called the progressive form of the active voice nouns 
and adjectives are differentiated in the participles, and the 
verb “to be” is used as a predicant. Butin what is usually 
denominated the active voice of the verb, the English lan- 


guage has undifferentiated parts of speech. An examina- 


tion of the history of the verb “to be” in the English lan- 
guage exhibits the fact that it is coming more and more to 
be used as the predicant, and what is usually called the 
common form of the active voice is coming more and more 
to be limited in its use to special significations. 

The real active voice, indicative mode, present tense, first 
person, singular number, of the verb “to eat,” is “am eat- 
ing.” The expression “I eat,” signifies “I am accustomed 
to eat.” So, if we consider the common form of the active 
voice throughout its entire conjugation, we discover that 
many of its forms are limited to special uses. 

Throughout the conjugation of the verb the auxiliaries 
are predicants, but these auxiliaries, to the extent that they 
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are modified for mode, tense, number, and person, contain — 
adverbial and connective elements. BP 
In like manner many of the lexical elements of the nae oi 
lish language contain more than one part of speech: “To " 
ascend ” is to go up;” “to descend” is to go down; and“to a 
depart” is to go from. on 
Thus it is seen that the English language is also synthenias 
in that its parts of speech are not completely differentiated. 
The English, then, differs in this respect from an Indian 
language only in degree. | Na 
In most Indian tongues no pure predicant has been differ- 
entiated, but in some the verb to be, or predicant, has been 
slightly developed, chiefly to affirm existence in a place. 
It will thus be seen that by the criterion of re 
Indian tongues are of very low grade. 4 
It need Bub to be affirmed that by the criterion of semato- 
logic content Indian languages are of a very low grade, 
Therefore, the frequently-expressed opinion that the lan- a 
guages of barbaric peoples have a more highly organized 
grammatic structure than the languages of civilized peoples 
has its complete refutation. 
_ It is worthy of remark that all paradigmatic inflection | 
in a civilized tongue is a relic of its barbaric condition. 
When the parts of speech are fully differentiated and the e 
process of placement fully specialized, so that the orderof = 
words in sentences has its full significance, no useful pur- 
pose is subserved by inflection. “5 
Economy in speech is the force by which its development — 
has been accomplished, and it divides itself properly into 
economy of utterance and economy of thought. Economy 
of utterance has had to do with the phonic constitution of — 
words; economy of thought has developed the sentence. s 
All paradigmatic inflection requires unnecessary, thought. 
In the clause “if he was here,” “if” fully expresses the sub- 
junctive condition, and it is quite unnecessary to express it 
a second time by using another form of the verb “to be.” a 
And so the people who are using the English language are 
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deciding, for the subjunctive form is rapidly becoming ob- 


— solete with a long list of paradigmatic forms which have 


disappeared. | 

Every time the pronoun he, she, or it is used it is necessary 
to think of the sex of its antecedent, though in its use 
there is no reason why sex should be expressed say one time 
in ten thousand. If one pronoun non-expressive of gender 
were used instead of the three, with three gender adjectives, 
then in nine thousand nine hundred and ninety-nine cases 
the speaker would be relieved of the necessity of an unnec- 
essary thought and in the one case an adjective would fully 
express it. But when these inflections are greatly multiplied, 
as they are in the Indian languages, alike with the Greek 
and Latin, the speaker is compelled in the choice of a word 
to express his idea to think of a multiplicity of things which 
have no connection with that which he wishes to express. 

A Ponca Indian, in saying that a man killed a rabbit, 
would have to say the man, he, one, animate, standing, in 
the nominative case, purposely killed, by shooting an arrow, 
the rabbit, he, the one, animate, sitting, in the objective 
case; for the form of a verb to kill would have to be se- 
lected, and the verb changes its form by inflection and in- 
corporated particles to denote person, number, and gender 
as animate or inanimate, and gender as standing, sitting, or 
lying, and case; and the form of the verb would also ex- 
_ press whether the killing was done accidentally or pur- 
posely, and whether it was by shooting or by some other 
_ process, and, if by shooting, whether by bow and arrow, or 
with a gun; and the form of the verb would in like man- 
ner have to express all of these things relating to the ob- 
ject ; that is, the person, number, gender, and case of the 
object ; and from the multiplicity of paradigmatic forms of 
the verb to kill this particular one would have to be se- 
lected. Perhaps one time in a million it would be the pur- 
pose to express all of these particulars, and in that case the 
Indian would have the whole expression in one compact 
word, but in the nine hundred and ninety-nine thousand 
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s 3 
nine hundred and ninety-nine cases all of these particulars 
would have to be thought of in the selection of the form of 
the verb, when no valuable purpose would be accom pies is 
_thereby. 
In the development of the English, as well as the renalf® : 
and German, linguistic evolution has not been in vain. -) 
Judged by these criteria, the English stands alone in the fe 
highest rank; but as a written language, in the way in 
which its alphabet is used, the English has but emerged 
from a barbaric condition. a 
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The Mound-Builders: An Inquiry Into Their Assumed 
Southern Origin. 


By WILLS DE HASS. 


Claims in behalf of the southern origin of the Mound- 
Builders have been frequeutly advanced. Among the recent 
advocates of the theory Mr. Morgan and Professor W. Den- 
ton were especially mentioned. The latter gentleman was 
represented to have maintained that the Mound-Builders 
were Mexicans who came north to work the Lake Superior 
copper mines, on the following grounds: 1, Lake Superior 
copper has been found both in the mounds and in the 
_teocallis. 2, The mounds and teocallis are frequently similar 

in shape, and obsidian knives occur in both. 38, After Cortez 
conquered Mexico the Mound-Builders began to disappear. 
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To these assertions Mr. De Hass replies: 1. The identity 


Aa" 


of Mound-Builders with any tribe of Mexicans cannot be 


sustained. 2. The resemblance of the mounds to the teocal- — 4 


lis is not sufficient to establish the identity of those who aa 
erected them. 3. Sacrificial mounds in the Ohio valley are 
purely mythical. 4. Worked obsidian has not been found 
in western tumuli. 5. No records exist concerning the ae 
Mound-Builders since the conquest of Mexico. 6.Nomounds 
are found within several hundred miles of the Lake Superior yf 7 ‘e 


copper region. 7. Copper implements are very rare,even in 


- the mounds. | > 
Mr. Morgan’s theory is stated in the form of questions: 1. 
Did the Mound-Builders come from the south? 2. Were 


they village Indians? 3. Were their mural works designed — 


to support dwellings? All of these are answered by Mr, 
Morgan in the affirmative. 

Mr. De Hass, reviewing these questions in their order, 
replied: 


1. The vast and complicated systems of eartworks stretch- _ ES 


ing from the lakes to the Gulf become more complicated 


and formidable as we proceed southward. It is notimprob- 3 


able that the Mound-Builders divided at some point in the 


Mississippi Valley—one portion going southeast into Florida, ~ z 


and thence across to the West Indies; the other, sweeping 


over Indian Territory, Texas, New Mexico, Arizona, Chihua- 


hua, and other portions of northern Mexico, finally reached 


the valley of Anahuac. The difference in the art relics of 
the two regions were adduced to show that there had not 
been a northern migration. Indeed, not a single tropical — 
animal or plant appears upon the fictile ware or the sculpt- — 


ures of the Mound-Builders. 


The position assumed by Mr. Morgan that the Mound= 4 4 
Builders were our modern Indians was opposed by Mr. De 
Hass on the ground of their difference in customsvof living a 


and sepulture, in monumental and artistic development and — 
in their crania. Again, the sites chosen by the Mound- | 


Builders were the very points selected for some of our most g 
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thriving cities, such as Cincinnati, St. Louis, Chillicothe, 
Columbus, Portsmouth, Vincennes, Marietta, Mondville, etc., 
while, by Mr. Morgan’s own admission, “this very region 
unoccupied at the time of European discovery, because un- 
adapted to tribes in the lower status of barbarism.” 

If the banks of the Ohio works were the sites of com- 
munial dwellings, by all analogy, we should find some evi- 
dence of the fact in the débris. There are no abandoned 
hearths, charcoal, carbonized bones, broken pottery, in or 


- on these works, while the recent explorations of the pueblos 


and cliff dwellings reveal immense quantities of these relics 
there. 
Again, we have positive evidence in the mounds, and in 


i cists beneath the works, that many of these tumuli, and even 
some of the earth-walls were erected for burial purposes. 


Mr. De Hass, in conclusion, drew attention to the following 
facts : 

I. Not a single specimen of wrought-stone for building 
purposes has been discovered within the Mound-Builders’ 
area. 

II. The pottery of the mounds is of the rudest character, 
while that of the Pueblos and of Mexico is elaborately formed 
and decorated. It is not probable that a people who have 
once learned the art of pottery would soon forget it. 

Ill. The Mexicans understood the art of hardening copper 
and of making bronze. 

IV. The Mound-Builders dwelt in communities near their 
mounds and works, as is attested by their camp-sites and 
cemeteries. 

V. Mounds were primarily designed for burial. 

VI. All mural mounds can be proved to have been for 
defense, amusement, or religion. 
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EIGHTEENTH REGULAR MEETING. 


Frpruary 17, 1880. iy F 3 


Burial Customs of the North American Indians. © 
By H. C. YARROW. 


This paper has been published in full, in the Introduction 
to the study of the Mortuary Customs of the North American ~ a 
Indians, by the same author, issued by the Bureau of Eth- 
nology. ae 


The Development of Deliberative Government among — 
the North American Indians. - 


By J. HOWARD GORE. 


War compelled the savages to remain in a family union. 
This family was ruled by the parent from whom it had its ~ 
origin. A greater danger or a desire to govern other bands. 
caused families to coalesce. In order to secure harmony of — 
action and successful results, there must be no division of — 
governmental power, for acquiescence to authority among 
warlike people is on account of fear or respect for an indi- 
vidual. The man who ran the fastest, killed the greatest 
number of enemies, and took the most booty, would be the © 
actual and eventually the accepted leader of the tribe. 
When the necessity which caused this alliance of families a 
was removed, there would be a tendency to separate, so that — 
the leader in war in order to be a ruler in peace must rely 
upon superstitious ceremony, from which all later ceremony 
developed. The sons of this chief, inheriting their father’s 4 ; 
strength and skill, would be the wealthiest successors to the — 
chieftaincy—the eldest only serving. As the tribe"increased 
in number, the chief called in men of wisdom or skill for — 
advisors. The utility of this step becoming apparent, the — 
power of the chief decreased, while that of the councillors — 
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became greater. Finally, men become members of the 
council by obtaining a standard accomplishment or requi- 
site age. 

The chief, or the councilman from the family which origi- 
nally furnished the chief, commenced all discussion. The 
others spoke in order of the importance of the families to 
which they belonged. Women were sometimes admitted, 
whose business it was to remember the proceedings and 
narrate them to their children. All measures were decided 
by a unanimous majority. If there was a difference of 
opinion the minority usually yielded, if not, no decision 
would be reached. A tribe, when very large, or the union 
of several small tribes of the same stock-language, was 
called a nation, whose government was the same as the 
tribe. The highest type of government was the confederacy 
of nations, as the Iroquois, Ottawa, Creek, and Powhattan. 

The regulations of the Iroquois League when America was. 
first settled was as follows: A council of sachems, limited in 
number, equal in power, a union of six nations, each re- 
maining independent in all matters pertaining to local goy- 
ernment. Unanimity in council, sachems voted by tribes, 
council open to orators of the people for the discussion of 
public questions—council alone deciding. Women had a 
veto power in declaration of war. 

In 1836 the Choctaw Nation had a council of forty 
members elected by popular vote; chiefs had an honorary 
seat; were not allowed to vote, though they possessed a veto 
power, over which a two-thirds vote passed; chairman and 
officers were elected, committees appointed, speakers arose 
and addressed the chair, questions were put in the usual 
form, vote given by rising, minutes kept in English and 
read in Choctaw. 

The confederacy is superior, and related to the nation as 
the nation is to the tribe and the tribe to the family, and 
the whole resembles our advance from the neighborhood 
to the county, thence to State, and finally to the union of 


_ States. 
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NINETEENTH REGULAR MEETING. 
Marcu 2, 1880. ¢ 


[Annual Address of the President. ] 


TWENTIETH REGULAR MEETING... 
Marcu 16, 1880. 


The Four Creations of Mankind—A Tualati Myth. | 
By A. S. GATSCHET. - a 


In olden times people swarmed in the region of the 
Columbia and Willamette rivers. No sickness prevailed — 
and everybody grew up to old age. Five men then started 
out on a hunting expedition, taking with them a dog. 
They camped out five nights, and on the evening of the — ig 
fifth day, when the dog came home, a little girl asked: a 
“How much game has been killed by your party?” The — 
dog made no reply. The little girl asked the same question ~ 
five times, when the dog replied: “Five were killed.” After 
this the world turned upon itself, all human beings became 
stars, and there was nobody left on earth save the girl, whom 
the dog took to himself for a wife. She first boreto hima 
dog and a babe, and becoming pregnant a Second time was” s 
again delivered of a babe and a dog. From these children — 
there came other children, and the country again swarmed 
with people. Then one man said to another: “A new people 
will soon come in large numbers; we had better retire from 
here, or be changed into some other form, for in a short 
space of time there will be none of us left on earth.” The — 
man who said this was a chief, and hé traveled all over the 
land and told everybody the same thing. When he returned — 
to his home all the people had been ‘transformed into the — 
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pebbles which still glitter from the bottoms of the rivers. : a 
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Of old there was no water on the earth; men sucked the 
moisture from wooden sticks, and snapped their tongues for 
water. Then a third people settled on the earth and became 
numerous. Two women stole an infant girl and kept her 
secretly for years. She grew up to be a maiden and went 
out to dig kamas. A flint-boy found her on the kamas- 
fieldsand brought her back to her mother. The two women 
who had stolen her became angry thereat and danced to 
make it rain. It rained for twenty days, and a flood covered 
all the mountain-tops. Everybody perished except the girl, 
and the flint-boy who had grown up to be a flint man. He 
hid her in his armpit, and upon this the waters subsided. 
Perceiving the two'‘women who had caused the rain to come 
down in such torrents, he put them to death, and on burning 
them he collected their ashes and blew them up to the sky, 
and said: “You shall no longer travel on earth; you shall 
be clouds, and only when the clouds become heavy, then it 
will rain. That is all will remain of you.” This is why no 
one can-make rain now. 

Then all human beings were changed into animals that 
live in the water; some into salmon, some into eels, some 
into beavers, and other aquatic animals. Thus it came that 
_ “this our ancient people” now live in the depths of the sea. 
They are there as large and small salmon, lobsters, sea otters, 
land otters, minks, seals, and other monsters of the deep. 
This is the third generation of mankind. 

But from the flint-boy and the girl another people grew 
up, and their descendants filled the world for the fourth 
time. In those days there lived in a lodge a poor family, 
consisting of a woman and her husband, a son and a little 
daughter. One day a crow came into the lodge and said to 
the man: “Make a bow and arrows!” When he had finished 
these the crow said: “Now go out and hunt in the woods; 
kill the white-tailed deer, the elk, the black bear, the cougar, 
the wild cat, and the grizzly bear; kill all kinds of animals, 
eat their flesh, make blankets and dresses for yourselves 
from their skins which are good to wear, and grow rich.” 


62° TRANSACTIONS OF THE 


; Pi 
Thus spoke the crow to the man; to the woman it said: 
“Take a stick, sharpen the end, and dig kamas root, the — 
wild carrot, and other eatable roots in the ground; get the a 
wild potato out of the swamp; then you will be poor no 


longer; and give up the daughter to me; I shall take care ey 
of her.” ae 

Then the mother inquired of the crow: “How can you i 
take care of my child?” The crow answered, “I shall lay — 


her down on my wing.” “But she might fall down,” said 
the mother. “She cannot possibly fall,” said the crow, “but 
let us see, let us try.” The crow put the child on its wings; 
high up it went into the sky; down again it flew, wavered _ 


and beat its wings, but the child did not fall. Then the 
mother consented and delivered the child to the crow, which 
flew off. . 4 
The couple did as the crow had told them; their food be- 
came abundant; they got rich and remained in their lodge 


one year. Inthe meanwhile the crow had picked upasmall 
pebble and threw it into the fire near which the little girl — 
was playing. Suddenly the pebble burst to pieces and struck 
the girl on her belly. Thus she became pregnant, and two 


months after was delivered of a son. She was but one year _ 
old when she bore the child. In five days the child talked, — 


in ten days it walked around, in fifteen days it started out 
hunting birds, in twenty days it killed a pheasant, in twenty- 
five a young deer, in thirty a large deer, in thirty-five a 


young elk, in forty a large elk. Then the boy said to his 
grandmother, “I want to drink water.” She replied, “There | 


is no water.” He said, “ Wherefore is there no water?” She 


answered, “There neyer has been any water since people — 


were created.” The boy said, “It is bad that there is no a 


water, for soon a new people will come, and water will be | 


welcome to them. How did you do when you wanted to | 3 


drink?” The grandmother said, “From the trees we peeled 


off the bark and sucked or lapped up the sap or moisture.” a 


The boy said, “It is not good to do SO; I am going to look a 
out for water. Do you see the sun standing in the sky?” P é 
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“Yes,” replied she. “Do you see the moon? That is the 
place where I am going to get the water, and if there is 
none, I will go to the sun; perhaps they have some water 
_ there.” “That’s right,” said the grandmother. 

The boy set out and arrived at the house of the moon. 
The moon asked, “Where do you come-from?” The boy 
said, “J am traveling in search of water.” The moon said, 
“T have no water here but the sun has water. The sun is 
angry now, but you go there and I will give you good smell- 
_ ing grass to take along with you. Thesun has a child, and 
that child will smell the grass, and then the sun will give 
you water.” The boy said, “Hand me over the grass.” And 
the moon gave him the grass and then the boy started out 
for the sun’s house. There he saw the daughter of the sun. 
“Oh,” she said, “you smell so good!” “Yea,” said the boy, 
“T smell good! Hurry up and give me some water.” And 
grasping a wooden vessel, he went to get water, telling her 
to come with him. They went to the nearest house and 
there he beheld water. On the shore-of the lake was a 
canoe with two paddles lying in it. Overwhelmed with joy, 
the boy exclaimed, “Oh, what a nice canoe!” The sun’s 
daughter said, “Step into it and let us play on the water; 
turn your face the other way.” And the boy stepped into 
the canoe and dipped the oars in the water. “Now let us 
_ go; let us go all around, everywhere,” he said to the water. 

Thereupon the waters were loosened all around, every- 
where the waters started and sprung up. Thus the boy first 
made the sea, then the larger rivers, then all the creeks, 
streams and streamlets, and when he had done he exclaimed: 
“Now, I have made and finished all the waters, and the 
waters are good! When the new people arrive they will 
have water enough and will never be in want of it.” 

This was the life and end of the fourth people on earth. 
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TWENTY-FIRST REGULAR MEETING. 
Apri 6, 1880. . 


The Indian Title.—The Method and Chronology of its 
Extinguishment by the United States. 


By C. C. ROYCE. i 


The discovery of the American Continent with its supposed _ a. 


marvelous wealth of precious metals and commercial woods, © 
gave fresh impetus to the ambition cu cupidity of Burepean 
monarchs. ; 

Spain, France, Holland, and England, each sought to rae 
and out do the other in the magnitude and value of her 
discoveries. 


As the primary object of each of these Rarcpasel poten- as 
tates was the same, and as it was likely to lead to much con- 4 
flict of jurisdiction, the necessity of some general rule be- 
came apparent, whereby their respective claims might be a 
acknowledged and adjudicated without resort tothe arbi- Si * 


trament of arms. Out of this necessity grew the rule, 
which became a part of the recognized law of Nations, and 


which gave the preference of title to the monarch whose oa 
vessels should be the first to discover, rather than to the one : 


who should first enter upon the possession of new lands... 

The result of this rule was to give the monarch of the dis-_ a 
covering nation the sole right of acquiring the soil from ihe. 4 
natives. This right was asserted and fully recognized by — 


all the conimerelal nations of Europe in their dealings with oe 
each other. It carried with it a modification of the Indian 
title to a simple right of possession, with the ultimate fee 


resting in the discovering sovereign. 


No one of these nations was more zealous in her mainte-_ 4 
nance of these doctrines than England. Her claims to this 
continent were based upon the discoveries of Cabot; those 


of France from Verrazani, and Spain pleaded the discoveries — a 
of Ponce de Leon as her title-deed. = 
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As the successor of England to her original North Ameri- 
can possessions, the policy of the United States since the 
adoption of the Federal Constitution has followed the pre- 
cedent established by the mother country. 

In the treaty of peace in 1785, between Great Britain and 
the United States, the former relinquished all claim to all 
the country south and west of the great northern rivers and 
lakes as far as the Mississippi. During the period between 
the conclusion of this treaty and the year 1789, it was held 
by Congress that the relinquishment of territory thus made 
by Great Britain, with no saving clause guaranteeing the 
Indian right of occupancy, carried with it an unqualified 
fee-simple title, unembarrassed by any intermediate estate 
or tenancy. 

The Indians were even required to acknowledge the abso- 
lute title of the United States in the treaties of 1784 and 
1786, with the Six Nations and Shawnees respectively. 

The breadth and boldness of the territorial claims thus 


asserted by the United States were not long in producing 


their natural effect. Joseph Brant succeeded in reviving 
his favorite project of an alliance between the Six Nations 
and northwestern tribes. A grand council was assembled at 
Huron Village, opposite Detroit, in 1786, which resulted in 
the formulation of an address to Congress by the Indians, 
expressing a desire for peace, but firmly insisting that all 
treaties with the United States must be with the general 
voice of the whole confederacy, and that the Ohio River 
must be the boundary between Indian Territory and the 
United States. This address purported to represent the Five 
Nations, Hurons, Ottawas, Twichtwees, Shawnees, Chippe- 

was, Cherokees, Say ares, Pottawatomies, and the Wabash 
Confederates. 

Considering the weakness of the Government under the 
old articles of confederation, and the exhausted condition 
immediately following the Revolution, such a remonstrance 
_ caused a profound sensation, and Congress hastened to make 
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an appropriation for theextinguishment of Indian claims to 
lands already ostensibly ceded to the United States. = 

Two treaties negotiated at Fort Harmar, opposite Marietta, 
Ohio, in 1789, were the result. One with the Six Nations, 
and the other with tribes north and west of the Ohio River, _ 
wherein the Indian title of occupancy was acknowledged, 4 
subject to extinguishment only by panchaes or as the result — 
of a justifiable war. a 

Though more than once questioned, this principle has in- 
visibly been sustained by the courts of final resort. The 
decisions of the Supreme Court of the United States bear 
consistent testimony to its legal soundness in three leading 
cases—in 1823, 1831, and 1832. In the second of these de- 
cisions, Chief Justice Marshall, in delivering the opinion, 
maintained that the Cherokees were a State; that the treaties 
with them recognized them as a people cpele of maintain- 
ing the relations of peace and war; that the condition of 
the Indians, in their relations to the United States, was 
unlike that of any other people; that, in general, nations — 
not owing a common allegiance are foreign to each other; 
but that the relation of the Indians to the United States was a 
marked by peculiar and cardinal distinctions which existed _ 
nowhere else; that the Indians had an unquestionable right, 
to the lands they occupied, until it should be extinguished 
by voluntary cession to the United States; that they could — 
not be denominated foreign nations, but might more accu- 
rately be called domestic dependent nations. ¢ 

The Government of the United States being thus “a 
thoroughly committed to the principle of Indian right of — 
occupancy of their unceded lands, it becomes a subject of 
interest to the student of history as well as an addition of ae 
practical value to the official records of the Government, a 
to have a carefully compiled work, showing the boundaries — 
of the several tracts of country which have™been thus — a 
acquired from time to time (within the present limits of the 
United States) by cession or relinquishment from the vari- # 
ous Indian tribes. “a 
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Such a work would form the basis of any complete history 
of our aboriginal tribes in their relations to and effects upon 
the growth and diffusion of our population. It has for some 
time past been in course of preparation, and it is hoped will 
within a reasonable period reach completion. ‘To give more 
intelligent idea of the scope of the work, a rough prelimi- 
nary map was presented, upon which was outlined in colors 
and numerically designated each cession of the territory, 
made by the Indians under treaty stipulations, since the 
establishment of the Federal Government, so far as the scale , 
of the map would permit. Many of the cessions of but a 
few miles square could only be shown upon a map of much 
larger scale. 

This work, in course of preparation by Mr. Royce, will 
include an atlas of the United States exhibiting the several 
cessions of land by the Indians to the United States, and the 
text will include a chronologic list of treaties with the 
yarious Indian tribes exhibiting the date, place where, and 
person by whom negotiated, a history of the causes leading 
to the several treaties as exhibited by contemporary corre- 
spondence and other trustworthy data. An alphabetic list 
of all rivers, lakes, mountains, villages and other points 
mentioned in such treaties, together with the situation there- 
of, and the present names of such of these objects or places, 
_ the nomenclature of which has been changed since the date 
of the treaties in which they are mentioned will be given. 
Also an alphabetical list of rivers, lakes, and mountains in 
the United States, showing not only their present names, but 
those by which they have been known since the discovery 
of America, giving the date and authority therefor. The 
several features of this plan were elaborately illustrated by 
Mr. Royee. 
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TWENTY-SECOND REGULAR MEETING. 
Aprit 20, 1880. 


Pre-Social Man. 


By L. F. WARD. 
The speaker said it might safely be given as the opinion 


of those naturalists who accept the animal origin of the e 


human race that at some time and-in some part of the world 
some one group, possibly a very limited one, of the ape fam- 


ily acquired certain of the characters which now distinguish — 


the human from the simian anatomy. These characters he 


summed up as follows: Increased capacity of the cranium . a 
and increased size of the encephalon; greater complication 
in the mechanism of the larynx; the erect posture of the 


body; the plantigrade character of the feet ; non-oppossibil- 
ity of the great toe; diminished length of the arms in pro- 


portion to the trunk; greater or less absence of hair from 
most of the body and limbs, and double curvature of the = 
spine. Among these points of difference there was a certain — 


inter-dependence, so that on the principle of adaptation they 
would all flow from some one or two of the chief ones, and 
he thought that the first of these characters to be acquired 
by the simian ancestors of our race must have been the in- 


creased size of brain, which might have resulted from the 
necessity certain apes were under, of depending on superior __ 
cunning for protection against animals of greater strength 
and ferocity than themselves; and this character once ac- 


quired, together with the modifications resulting from the 


substitution of terrestrial for aboreal habits, the rest would a 


follow. 


It was pointed out, too, that the immediate progenitor of — i 
man among the anthropoids might have been considerably ae 
nearer to the human form than any of the known anthro- | 


poids now are, as would be the case if there were a creature — 


- combining the full chest of the gibbon, the skull of the 
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Chimpanzee, the short arms and man-like hands and feet of 
the gorilla, the size of brain of the orang-outang, and the 
features of Semmnopithicus, Cercopithicus, or Mormon. That 
such a form once existed was as reasonable as that the orang- 
outang should exist. Increase of brain an accompanying 
increases of intelligence was due to two causes: 1. Efforts 
to evade enemies through the exercise of sagacity or cun- 
ning; 2. Efforts to obtain food by skill and strategy. The 
first of these was rendered necessary to a greater degree than 
in the case of other animals in consequence of a notable 
absence of the means of defence with which most animals 
are endowed. The second was also due in great part to the 
lack of offensive weapons and other specialized means of 
pursuing any one peculiar mode of life. To understand 
this better, however, another important fact must be con- 


_sidered. Nearly or quite all the animals of the family from . 


which man has descended are strictly arboreal. They are 
usually light and supple creatures, adapted to life in trees, 
SEAS chiefly upon the nuts and fruits which they yield. 
But some of the anthropoids, the gorilla, for example, have 
attained so large a size and so great a weight that arboreal 

existence has become difficult and they iene descended 0 
the ground. The ancestor of man must have belonged to 
this class and early become at least a partially terrestrial 
animal. The effect of this was both to increase the number 
and character of his enemies and to diminish his supply of 
natural food. Both these circumstances combined in in- 
creasing the necessity for mental exertion which in turn was 
the immediate cause of his rapid brain development. 

Two causes likewise, operated to produce the erect posture, 
namely: Ist, life on the ground, and, 2d, increased brain 
mass. 

The conformation of the limbs of the ape family is such 
that life on the ground would naturally cause the fore limbs 
to be used more and more exclusively as hands, and the hind 
ones as the only means of locomotion. The enlarged brain 


_accompanied by a still greater increase in the weight of the 
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skull and other bones of the head would render the horizon- 
tal support of the head extremely difficult. The strict laws. 
of mechanical equilibrium, therefore, operating cumulatively 


through the joint action of both these causes would tend to — 


elevate the forepart of the body until the spine should be- 
come vertical, the head be borne directly over this bony 


axis, the fore limbs completely exempted from duty as organs. 
of locomotion. and the hind limbs devoted exclusively to 


that purpose. : 
Respecting the important attribute of speech it was main- 


tained that it is the result of mental far more than physical ~ 


development. The larynx of many animals, and particu- 
larly of the ape family, is known to be highly developed. 
The true reasons why these animals do not possess articulate 
speech is because they do not possess sufficient intelligence 
to invent and employ arbitrary sound-symbols. That they 
cannot be expected to perform so. high an intellectual feat 
was exemplified by the fact that microcephalous idiots hay- 
ing a brain capacity of less than sixty cubic inches are in- 


capable of being taught to speak, although they possess a — ‘- 


well developed larynx and behave in all respects like tamed 
dnimals, while the orang, whose brain is larger than that of 
any other ape, has an encephalon of only thirty-five cubic 
inches. ; . 
Thus, without any violent assumptions, it was shown that 
all the differences which separate the highest animals from 
the lowest human races can be accounted for by the natural 
laws of adaptation as now understood by naturalists. : 
The three questions of the unity, the local origin, and the 
antiquity of the human race were then briefly considered. 


The first may now be regarded as temporarily, if not per-— 


manently, settled on the monophyletic basis. The second 
cannot be expected to be settled, or even placed, in a way of 
enlightened discussion, until the tropical regions of Asia and 
Africa shall have been thoroughly explored by paleontolo- 
gists. As to the third enough is already known to enable 
us to class man along with many other of the higher mam- 
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_ mals now found fossil, as a true product of geologic time. 
But the fact was strongly insisted upon that the ordinary 
method of discussing all these questions was vicious, in fail- 
ing to recognize the underlying question as to what consti- 
tutes a being—a man. As no true line of demarkation be- 
tween apehood and manhood exists there is no fixed point, 
either genealogical, chorological, or chronological, from 
which to set out. 


TWENTY-THIRD REGULAR MEETING. 
May 4, 1880. 


Who were the Massawomekes ? 


By A. L. GUSS. 


The paper collected and analyzed all statements of Capt. 
John Smith concerning this tribe, first met by him in 1608 at 
the head of Chesapeake Bay. From these it appeared that 
all the Indians on the Chesapeake and its affluents were in 
dread of a people named Massawomekes, who were superior 
to them in numbers and warlike power. The large body of 
historians have been of opinion that these people were Iro- 
quois proper, commonly called the Five Nations, from the 
present State of New York. This was denied, and it was 
contended with much elaboration of argument, deduced from 
ancient maps and original authorities, that they were a body 
of the Iroquoian linguistic stock, neither belonging to the 
Five Nations nor to the Tuscaroras of the South, which 
latter became, in 1715, the sixth nation of the Confederacy. 
This theory would proceed to the conclusion that the Tus- 
- caroras were not isolated from the remainder of the linguis- 
tic family, but that the latter extended continuously from 
Canada to North Carolina, occupying all Pennsylvania west 
of the streams flowing into the Delaware, the upper and 
western portions of Maryland, and all of Virginia except 
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the coast belt. An interesting part of the argument was — 
that the Iroquois proper had not, prior to their being armed 
with guns in 1640, subdued other tribes, and that only after 
receiving those arms from the Dutch and English they des- te 
~ olated the country southward as far as the Tuscaroras, when 
their attention was diverted to the Illinois and to wars with = 
the French in Canada. This southern invasion of the Five 
Nations depopulated the belt of country before mentioned, 
that was before, and at the time of Smith, occupied by the | 3 
Massawomekes, which the paper further identified with the a 
Kries. a 


— 


TWENTY-FOURTH REGULAR MEETING. 


May 18, 1880. 


Dumbarton Aboriginal Soapstone Quarry. 


By E. R. REYNOLDS. a 


No Paper Furnished. 


The Testimony of the Romance Languages concerning 4 
the Forms of the Imperfect and Pluperfect sulle : 
tive in the Roman Folk-Speech. 


By. An ACY: 


Assuming, as the present state of philological science justi-_ 
fies us in doing, that the so-called Romance languages are sim- 
ply the natural development of the old Roman folk-speech— __ 
which was unwritten, and concerning which we know 
scarcely anything—the purpose of the paper is to inquire 
what these languages have to tell us concerning one of its 
features, viz., its forms of the Imperfect and Plupetfect Sub- 
junctive as compared with the forms of those tenses in the = 
classical or literary language. 

As the Romance languages afford no tr ace whatever of the 
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classical form of the Latin Imperfect Subjunctive, it is 
reasonable to suppose that it did not exist in the folk-speech. 
The explanation of its absence from the modern language 
on the ground of its resemblance to the Pluperfect and Future 
Perfect Indicative and Perfect Subjunctive is shown to be 
unsatisfactory by the persistence of other forms of the verb, 
more closely resembling one another, and by the fact that 
_ in many verbs the similarity in these tenses did not exist. 
The classical form of the Pluperfect Subjunctive is em- 
ployed in all the Romance languages except Wallachian 
with the meaning of the Imperfect Subjunctive, and the ex- 
ception in the case of Wallachian can be accounted for by 
the peculiar corrupting influences with the Roman speech 
encountered in the Northeast, and the absence of any texts 
of an earlier date than the end of the fifteenth century. We 
can therefore conclude with certainty that the literary form 
of the Pluperfect Subjunctive was used in the popular speech 
in the sense of the Imperfect Subjunctive. This usage is 
- also found in the earliest Low Latin texts, side by side with 
the classical form of the Imperfect tense. 
In all the Romance languages except Wallachian the Plu- 
perfect Subjunctive is expressed by the Perfect Participle 
Passive combined with the Pluperfect Subjunctive of habere 
or esse. This form, therefore, must have existed, at least in 
the germ, in the ancient folk-speech. Corroborative evi- 
-dence that such was the case is furnished by the examples 
of a similar combination with tenses of habere in the clas- 
sical Latin. The compound form of the Pluperfect Subjunc- 
_tive expresses the idea of antecedence in a very emphatic 
and exaggerated manner, and was probably used when it 
was desired to lay special stress upon this idea. 

When it was not desired to give emphasis to the Pluper- 
fect idea the simple tense was probably employed as in the 

_ literary language. Numerous examples of this kind are 
found in the earlier monuments of the Romance languages. 
The testimony of the Romance languages concerning the 
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: ~ , 
forms of the Imperfect and Pluperfect Subjunctive in the 
Roman folk-speech may be summed up as follows: 

1. The classical form of the Imperfect Subjunctive proba- 
bly did not exist among the common people. 
2. The classical form of the Pluperfect Subjunctive was — a 
used to express the Imperfect and probably also the Plu. | ‘i 
perfect idea. J A 
3. A compound of the Pluperfect Subjunctive in habere : a 
and esse with the Past Participle Passive was sometimes em- — 1 
ployed for the Pluperfect tense, probably when the speaker 
wished to lay special emphasis upon the fact of antecedence. ; 


TWENTY-FIFTH REGULAR MEETING. ye 


JUNE 1, 1880. 


Is Thought Possible Without Language ?—Case of a ae 
Deaf Mute. a 


By SAMUEL PORTER. a 


The paper opens with a statement of the theory of Mr. 
Darwin, Professor Huxley, and Max Miiller,in which the | 
rational faculty of man is regarded as the result of the pos- a 
session of language. i. 

As a ae to the solution of the question, Pro- © 
fessor Porter gave a detailed narrative of Mr. Melville Bal- 
lard, now a teacher in the Columbia Institute for Deaf 
Mutes, at Washington, who has been totally deaf since he 
was eighteen months old. The speaker stated that those e 
who lose their hearing at such an early age have no advan- 
tage over those deaf from their birth. ee 

Mr. Ballard’s account of his experience proceeds as fol- 
lows: - a 

His father and mother, at an early age, endeavored to give 
him some idea of the Supreme being and of a future life. 
He pondered the matter over and over in fruitless effort to — 
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penetrate the origin of things. He imagined that men and 
animals sprung from decayed trees. Seeing the map of the 
world in hemispheres, he imagined it to be two great disks 
near each other. The sun and moon were brilliant plates 
endowed with mysterious power. Once being alarmed by 
thunder, he imagined a great man in the sky. 

At eleven years of age he was delighted with the revela- 
tion to his mind of a great Creator of the world. Since then 
his old perplexities have frequently returned when he has 
taken up the inquiry as to the beginning of existence on 
the part of the Creator himself. 

Professor Porter, resuming his discussion, remarked that 
Mr. Ballard’s inquiries as to the origin of things were un- 
aided by signs of any sort. It was argued that they belong 
to the higher order of conceptual thought. As embracing 
in thought much more than can be individually represented, 
they involve what may be called the compendiary mode of 
thought. By the capacity of man to arrive at general truths, 
_he is separated by a wide chasm from the brute. 

Professor Porter sought to explain conceptual knowledge 
in such a manner as to free it from some of its traditional 
difficulties. A concept was defined as the notion of a group 
of things recognized as related by certain common features, 
the things being apprehended as indefinite in number and 
in respect to individual variations. In handling a general 
conception, we must have something on which to hang the 
indeterminate part. A word may serve this end. But with 
the word goes a mental image which is also capable of sery- 
ing without a word. 

‘The notion of a word is itself a general notion. This ad- 
mitted, the absurdity of the doctrine that general notions 

cannot exist without words is evident. For the figuration 
of the conception, words present certain preéminently prac- 
tical advantages, but this does not invalidate the argument. 

Professor Porter objected to Professor Huxley’s reference 
to Galton’s composite portraits as illustrating the generation 
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of ideas, because it leaves out the dasiniative: Slauiont of a aM 
general conception. ae 
The characteristics of the mind exhibited by animals was _ 
then discussed, and the conclusion reached that from 
the human intellect could not be developed. ; 
Dr. Porter, in conclusion, adverted to Huxley’s Life of 
Hume, and objected to such terms as Pe beliefs of 
memory” and “potential beliefs of expectation” as being a — 
method of hiding the author’s confusion of thought. a 


TWENTY-SIXTH REGULAR MEETING. 


JUNE 15, 1880. 


ee 
~~ 


Wyandot Government—A Short Study of Tribal So- % 
ciety. ; = 


By J. W. POWELL. 


In the social organization of the Wyandots four groups _ 
are recognized, the family, the gens, the phratry, and the — 4 
tribe. a 

THE FAMILY, Bg: 

The family, as the term is here used, is nearly synonym- o> 
ous with the household. It is composed of the persons who | _ 
occupy one lodge, or in their permanent wigwams, one sec- a 
tion of a communal dwelling. These permanent dwellings 9 
are constructed in an oblong form, of poles interwoven wie 
naan built for two families, one occupying the pee on 
each side of the fire. 

The head of the family is a woman. 


THE GENS. : ae 


The gens is an organized body of consanguineal kindred ; 
in the female line. “The woman carries the gens,” is the 
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formulated statement by which a Wyandot expresses the 
idea that descent is in the female line. Each gens has the 
name of some animal, the ancient of such animal being its 

_tutelar god. Up to the time that the tribe left Ohio, eleven 
gentes were recognized, as follows: 

Deer, Bear, Highland Turtle (striped), Highland Turtle 
(black), Mud Turtle, Smooth Large Turtle, Hawk, Beaver, 
Wolf, Sea Snake, and Porcupine. 

In speaking of an individual he is said to be a Wolf, a 
Bear, or a Deer, as the case may be, meaning thereby that he 
belongs to that gens; but in speaking of the body of peo- 
ple comprising a gens they are said to be relatives of the 
Wolf, the Bear, or the Deer, as the case may be. 

There is a body of names belonging to each gens, so that 
each person’s name indicates the gens to which he belongs. 
These names are derived from the characteristics, habits, 
attitudes, or mythologic stories connected with the tutelar 


god. 


The following schedule presents the name of a man and a 
woman in each gens, as illustrating this statement: 


Wun-dat. English. 
Man of Dear gens De-wa-ti-re Lean Deer. 
Woman “ “« A-ya-jin-ta Spotted Fawn. 
Man of Bear “ A-tu-e-tes Long Claws. 
Woman of Bear“  Tsi-ma-da-ka-6 Grunting for her 
Young. 


Man of Striped 
Turtle gens 


Ta-ha-so?-ta-ra- 
ta-se 


Going Around the 
Lake. 


Woman of Striped Tso-we-yufi-kyn Gone from the 
Turtle gens Water. 

Man of Mud Turtle Sha-yan-tsu-wat’ Hard Skull. 
gens 


Woman of Mud 
- Turtle gens 

Man of Smooth 
Large Turtle gens 


Ya"-dish-shu-ris 


Hu®’-du-cu-ta 


Finding Sand 
Beach, &e. 
Throwing Sand. 
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Wun-dat. . English. os 
Woman of Smooth T'su-ca-e" Slow Walker. =» < 
Large Turtle gens. a 
Man of Wolf gens Ha-ré-u"-ya One who goes about; ia 
in the Dark ; Pa 
Prowler. ” a 
Woman “ ‘  Ya?-di-no Always Hungry. 
Man of Snake gens Hu-ta-hi-sa Sitting in curled 
position, rs 4 
Woman “ “  Di-je-rons One who Ripples. a 
the Water,&e 
Man of Poteupine Ha®-du-tu® The: one who puts — % 
gens _ up Quills: oa 
Woman of Porcu- Ke-ya-runs-kwa Good-Sighted. a 
pine gens : ae 


THE PHRATRY. 


There are four phratries in the tribe, the three gentes, — 
Bear, Deer, and Striped Turtle constituting the first; the a 
Highland sarele: Black Turtle, and Smooth Large Turtles i 
the second; the Hawk, Beaver, and Wolf the third; ands "i 
the Sea Sask and Pontus the fourth. 

This unit in their organization has a mythologic baila af 
and is chiefly used for religious purposes, in the preparation — 
of medicines, and in festivals and games. Ee 

The eleven gentes as four phratries constitute the tribe. 

Each gens is a body of consanguineal kindred in the b 
female ind and each gens is allied to other gentes by con- — 
sanguineal kinship through the male line, and by affinity ‘G 
through marriage. : 

To be a member of the tribe it is necessary to be a mem-_ 4 
ber of a gens; to be a member of a gens it is necessary to 
belong to some family; and to belong to a family a person 
must have been born in the family so that thewkinship is — 
recognized ; or he must be adopted into a family and become — 
a son, brother, or some definite relative; and this artificial — | 
relationship gives him the same standing as actual relation- ” 
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ship in the family, in the gens, in the phratry and in the 
tribe. 

Thus a tribe is a body of kindred. 

Of the four groups thus described, the gens, the phratry, 
and the tribe constitute the series of organic units; the 
family, or household as here described, is not a unit of the 
gens or phratry, as two gentes are represented in each—the 
father must belong to one gens, and the mother and her 
children to another. 


GOVERNMENT. 


Society is maintained by the esiablishment of government, 
for rights must be recognized and duties performed. 

In this tribe there is found a complete differentiation of 
the military from the civil government. 


CIVIL GOVERNMENT. 


The civil government inheres in a system of councils and 
chiefs. 

In each gens there is a council, composed of four women, 
called Yu-wai-yu-waé-na. These four women councillors 
select a chief of the gens from its male members—that is, 
from their brothers and sons. This gentile chief is the head 
of the gentile council. 

The council of the tribe is composed of the aggregated 
gentile councils. The tribal council, therefore, is composed 
one-fifth of men and four-fifths of women. 

The sachem of the tribe or tribal chief is chosen by the 
chiefs of the gentes. 

There is sometimes a grand council of the gens, composed 
of the councillors of the gens proper and all the heads of 
households and leading men—brothers and sons. 

There is also sometimes a grand council of the tribe, com- 
posed of the council of the tribe proper and the heads of 
households of the tribe and all the leading men of the 
tribe. 

These grand councils are convened for special purposes. 
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METHODS OF CHOOSING AND INSTALLING COUNCILLORS AND — 
CHIEFS. 


The four women councillors of the gens are chosen by the 
heads of households—themselves being women. There is 
no formal election, but frequent discussion is had over the 
matter from time to time, in which a sentiment grows up 
within the gens and throughout the tribe that, in the event 
of the death of any councillor, a certain person will take 
her place. ss 

In this manner there is usually one, two, or more poten- 
tial councillors in each gens who are expected to attend all 
the meetings of the council, though they take no part in the 
deliberations and have no vote. a 

When a woman is installed as councillor a feast is pre-e 
pared by the gens to which she belongs, and to this feast all 
the members of the tribe are invited. Thewomanis painted 
and dressed in her best attire and the sachem of the tribe _ 
places upon her head the gentile chaplet of feathers,and 
announces in a formal manner to the assembled guests that 
the woman has been chosen a councillor. The ceremony is 
followed by feasting and dancing, often continued late into 
the night. 

The gentile chief is chosen by the council woman after 
consultation with the other women and men of the gens. _ 
Often the gentile chief is a potential chief through a period 
of probation. During this time he attends the meetings of __ 
the council, but takes no part in the deliberations, and has — 
no vote. ‘ : 

At his installation, the council women invest him with — 
an elaborately ornamented tunic, place upon his head a 
chaplet of feathers, and paint the gentile totem on his face. — 
The sachem of the tribe then announces to the people that a 
the man has been made chief of the gens, and admitted to— 
the council. This is also followed by a festival. e: 

The sachem of the tribe is selected by the men belonging — 
to the council of the tribe. Formerly*the sachemship in- . 


’ a 


he Ne LO ee er ieee aw eee VRS) re eS her Ap Hii eee Puy Ste 
co ROE Gad ae a le a ace SR | 
ra van 18 SEE 


\ 


t 
Cady 


ANTHROPOLOGICAL SOCIETY. 81 


hered in the Bear gens, but at present he is chosen from the 
Deer gens, from the fact, as the Wyandots say, that death 
has carried away all the wise men of the Bear gens. 

The chief of the Wolf gens is the herald and the sheriff 
of the tribe. He superintends the erection of the council- 
house and has the care of it. He calls the council together 
in a formal manner when directed by the sachem. He an- 
nounces to the tribe all the decisions of the council, and 
executes the directions of the council and of the sachem. 

Gentile councils are held frequently from day to day and 


_ from week to week, and are called by the chief whenever 


deemed necessary. When matters before the council are 
considered of great importance, a grand council of the gens 
may be called. 

The tribal council is held regularly on the night of the 
full moon of each lunation and at such other times as the 
sachem may determine ; but extra councils are usually called 
by the sachem at the request of a number of councillors. 

Meetings of the Gentile councils are very informal, but 
the meetings of the tribal councils are conducted with due 
ceremony. When all the persons are assembled, the chief 
of the Wolf gens calls them to order, fills and lights a pipe, 
sends one puff of smoke to the heavens and another to the 
earth. The pipe is then handed to the sachem, who fills his 
mouth with smoke, and, turning from left to right with the 


sun, slowly puffs it out over the heads of the councillors, 


who are sitting in a circle. He then hands the pipe to the 
man on his left, and it is smoked in turn by each person 
until it has been passed around the circle. The sachem 
then explains the object for which the council is called. 
Each person in the way and manner he chooses tells what 
he thinks should be done in the case. If a majority of the 
council is agreed as to action, the sachem does not speak, 
but may simply announce the decision. But in some cases - 
there may be protracted debate, which is carried on with 
great deliberation. In case of a tie, the sachem is expected 
to speak. 

6 
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It is considered dishonorable for any man ‘to reverse his | 
decision after having spoken. . 
Such are the organic elements of the Wyandot Govern- 
ment. 


FUNCTIONS OF CIVIL GOVERNMENT. 


It is the function of government to preserve rights and — 4 
enforce the performance of duties. Rights and duties are 
co-relative. Rights imply duties, and duties imply rights. 
The right inhering in the party of the first part imposes a 
duty on the party of the second part. The right and its co- 
relative duty are inseparable parts of a relation that must be 
maintained by government; and the relations which goy- _ 
ernments are established to maintain may be treated pa ; 
the general head of rights. os 

In Wyandot Government these rights may be classed. as 
follows : 

First—Rights of marriage. 

Second—Rights to names. 

Third—Rights to personal adornments. 

Fourth—Rights of order in encampments and migrations. 

Fifth—Rights of property. 

Sixth—Rights of person. 

Seventh—Rights of community. 

Highth—Rights of religion. 

To maintain rights, rules of conduct are established, not. 
by formal enactment, but by regulated usage. Such custom- 
made laws may be called regulations. 


MARRIAGE REGULATION. 


Marriage between members of the same gens is forbidden, 
but consanguineal marriages between persons of different 
gentes are permitted. For example, a man may not marry _ 
his mother’s sister’s daughter, as she belongs to the same 
gens with himself; but he can marry his father’s sister's 
dauecter because she belongs to a different gens. 
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own gentes, though they live with the gentes of their wives. 
Children, irrespective of sex, belong to the gens of the 
mother. Men and women must marry within the tribe. A 
woman taken to wife from without the tribe must first be 
adopted into some family of a gens other than that to which 
the man belongs. That a woman may take for a husbanda 
man without the tribe he must also be adopted into the 
family of some gens other than that of the woman. What 
has been called by some ethnologists endogamy and exog- 
amy, are correlative parts of one regulation, and the Wyan- 
dots, like all other tribes of which we have any knowledge 
in North America, are both endogamous and exogamous. 

Polygamy is permitted, but the wives must belong to 
different gentes. The first wife remains the head of the 
household. Polyandry is prohibited. A man seeking a 
wife consults her mother, sometimes direct, and sometimes 
through his own mother. The mother of the girl advises 
with the women councillors to obtain their consent, and the 
young people usually submit quietly to their decision. 
Sometimes the woman councillors consult with the men. 

‘When a girl is betrothed, the man makes such presents to 
the mother as he can. It is customary to consummate the 
marriage before the end of the moon in which the betrothal 
is made. Bridegroom and bride make promises of faithful- 
ness to the parents and women councillors of both parties. 
It is customary to give a marriage feast in which the gentes 
of both parties take part. For a short time, at least, bride 
and groom live with the bride’s mother, or rather in the 
original household of the bride. 

The time when they will set up housekeeping for them- 
selves is usually arranged before marriage. 

In the event of the death of the mother, the children be- 
long to her sister or to her nearest female kin, the matter 
being settled by the council women of the gens. As the 
children belong to the mother, on the death of the father 
the mother and children are cared for by her nearest male 
relative until subsequent marriage. 
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NAME REGULATIONS. 


It has been previously explained that there is a body of 
names, the exclusive property of each gens. Once a year 
at the green-corn festival, the council women of the gens 
select the names for the children born during the previous 
year, and the chief of the gens proclaims these names at the 
festival. No person may change his name, but every per- 
son, man or woman, by honorable or dishonorable conduct, 
or by remarkable circumstance, may win a second name 
commemorative of deed or circumstance, which is a kind of 
title. 


REGULATIONS OF PERSONAL ADORNMENT. 


Each clan has a distinctive method of painting the face, 
a distinctive chaplet to be worn by the gentile chief and 
council women when they. are inaugurated, and subse- 
“quently at festival occasions, and distinctive ornaments for 
all its members, to be used at festivals and religious cere- — 
monies. 


REGULATIONS OF ORDER IN ENCAMPMENT AND MIGRATIONS. 


The camp of the tribe is in an open circle or horse-shoe, 
and the gentes camp in following order, beginning on the 
left and going around to the right: 

Deer, Bear, Highland Turtle (striped), Highiais Turtle 
(black), Mud Turtle, Smooth Large Turtle, Hawi a 
Wolf, Sea Snake, Porcupine. 

The order in which the households camp in the edtile 
group is regulated by the gentile councillors and adjusted 


from time to time in such a manner that the oldest family is ; 


placed on the left, and the youngest on the right. In mi- 
grations and expeditions the order of travel follows the 
analogy of encampment. 


PROPERTY RIGHTS. 


Within the area claimed by the tribe each gens occupies - 
a smaller tract for the purpose of cultivation. Therightof — 
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the gens to cultivate a particular tract is a matter settled in 


the council of the tribe, and the gens may abandon one 
tract for another only with the consent of the tribe. The 
women councillors partition the gentile land among the 
householders, and the household tracts are distinctly marked 
by them. The ground is re-partitioned once in two years. 
The heads of households are responsible for the cultivation 
of the tract, and should this duty be neglected the council 
of the gens calls the responsible parties to account. 

Cultivation is communal; that is, all of the able-bodied 
women of the gens take part in the cultivation of each 
household tract in the following manner : 

The head of the household sends her brother or son into 
the forest or to the stream to bring in game or fish for a 
feast ; then the able-bodied women of the gens are invited 
to assist in the cultivation of the land, and when this work 
is done a feast is given. 

The wigwam or lodge and all articles of the household 
belong to the woman—the held of the household—and at 
her death are inherited by her eldest daughter, or nearest of 
female kin. The matter is settled by the council women. 
If the husband die his property is inherited by his brother 
or his sister’s son, except such portion as may be buried with 


him. His property consists of his clothing, hunting and 


fishing implements and such ia as are used personally 
by himself. 

Usually a small canoe is the individual property of the 
man. Large canoes are made by the male members of the 
gentes, and are the property of the gentes. 


RIGHTS OF PERSON. 


Each individual has a right to freedom of person and 
security from personal and bodily injury, unless adjudged 
guilty of crime by proper authority. 


COMMUNITY RIGHTS. 


Each gens has the right to the services of all its women 
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in the cultivation of the soil. Each gens has the right to 
the service of all its male members in avenging wrongs, 


and the tribe has the right to the service of all its male — 


members in time of war. 


RIGHTS OF RELIGION. 


Each phratry has the right to certain religious ceremonies 
and the preparation of certain medicines. 

Each gens has the exclusive right to worship its tutelar 
god, and each individual has the exclusive right to the pos-» 


\ 


session and use of a particular amulet. 


CRIMES. 


The violations of rights are crimes. Some of the crimes — 


recognized by the Wyandots are as follows: 


1. Adultery. 4. Murder. 
2. Theft. 5. Treason. 
3. Maiming. 6. Witchcraft. 


A maiden guilty of fornication may be punished by her 
mother or female guardian, but if the crime is flagrant and 


repeated, so as to become a matter of general gossip, and the 
mother fails to correct it, the matter may be taken up by the 
council women of the gens. 

A woman guilty of adultery, for the first offense is pun- 
ished by having her hair cropped; for repeated offenses her 
left ear is cut off. 


THEFT. 


The punishment for theft is two-fold restitution. When 
the prosecutor and prosecuted belong to the same gens, the 


trial is before the council of the gens, and from it there is — . . 


no appeal. If the parties involved are of different gentes, 
the prosecutor, through the head of his household, lays the 
matter before the counsel of his own gens; by itethe matter 
is laid before the gentile council of the accused in a formal 
manner. Thereupon it becomes the duty of the council of 
the accused to investigate the facts for themselves, and to 
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settle the matter with the council of the plaintiff. Failure 
thus to do is followed by retaliation in the seizing of any 


. property of the gens which may be found. 


MAIMING. 


Maiming is compounded, and the method of procedure 
in prosecution is essentially the same as for theft. 


MURDER. 


In the case of murder, if both parties are members of the 
same gens, the matter is tried by the gentile council on 
complaint of the head of the household, but there may be 
an appeal to the council of the tribe. .When the parties 
belong to different gentes, complaint is formally made by 
the injured party, through the chief of his Bens, in the fol- 
lowing manner : 

A wooden tablet is prepared, upon which is inscribed the 
totem or heraldic emblem,of the injured man’s gens, and a 


_ picture writing setting forth the offence follows. 


- The gentile chief appears before the chief of the council 
of the offender, and formally states the offence, explaining 
the picture-writing, which is then delivered. 

A council of the offender’s gens is thereupon called and 
atrial is held. It is the duty of this council to examine 
the evidence for themselves and to come to a conclusion 
without further presentation of the matter on the part of the 


person aggrieved. Having decided the matter among them- 


selves, they appear before the chief of the council of the 
aggrieved party to offer compensation. 

If the gens of the offender fail to settle the matter with 
the gens of the aggrieved party, it is the duty of his nearest 


relative to avenge the wrong. Either party may appeal to 


the council of the tribe. The appeal must be made in due 
form, by the presentation of a tablet of. accusation. 
Inquiry into the effect of a failure to observe prescribed 


formalities developed an interesting fact. In procedure 
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a. 
against crime, failure in formality is not considered a viola- 
tion of the rights of the accused, but proof of his innocence. 
It is considered supernatural evidence that the charges are 
false. In trials for all offences forms of procedure are, there- 
fore, likely to be earnestly questioned. 


TREASON. | 
t 
Treason consists in revealing the secrets of the medicine 
preparations or giving other information or assistance to 
enemies of the tribe, and is punished by death. The in 


is before the council of the tribe. 
6 


WITCHCRAFT. 


Witchcraft is punished by death, stabbing, tomahawking, 
or burning. Charges of witchcraft are investigated by the 
grand council of the tribe. When the accused is adjudged 
guilty, he may appeal to supernatural judgment. The test 
is by fire. A circular fire is built on the ground through 
which the accused must run from east and west, and from 
north to south. If no injury is received, he is adjudged 
innocent; if he falls into the fire, he is adjudged guilty. 
Should a person accused or having the general reputation 
of practising witchcraft become deaf, blind, or haye sore 
eyes, earache, headaches, or other diseases considered loath- 
some, he is supposed to have failed in practising his arts 
upon others and to have fallen a victim to them himself. — 
Such cases are most likely to be punished. . 


OUTLAWRY. 


The institution of outlawry exists among the Wyandots 
in a peculiar form. An outlaw is one who by his crimes © 
has placed himself without the protection of his clan. A 
man can be declared an outlaw by his own clany who thus. 
publish to the tribe that they will not defend him in case 
he is injured by another. But usually outlawry is declared 
only after trial before the tribal council. 
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~The method of procedure is analogous to that in case of 
murder. When the person has been adjudged guilty, and 
sentence of outlawry declared, it is the duty of the chief of 
the Wolf clan to make known the decision of the council. 
This he does by appearing before each clan in the order of 
its encampment, and declaring in terms the crime of the 
outlaw and the sentence of outlawry, which may be either 
of two grades. 

In the lowest grade it is declared that, if the man shall 
thereafter continue in the commission of similar crimes, it 
will be lawful for any person to kill him; and if killed, 
rightfully or wrongfully, his clan will not avenge his death. 

Outlawry of the highest degree makes it the duty of any 
member of the tribe who may meet with the offender to kill 
him. 


MILITARY GOVERNMENT. 


The management of military affairs inheres in the mili- 
tary council and chief. The military council is composed 
of all the able-bodied men of the tribe: the military chief 
is chosen by the council from the Porcupine gens. Each 
gentile chief is responsible for the military training of the 
youth under his authority. There is usually one or more 
potential military chiefs who are the close companions and 
assistants of the chief in time of war, and in case of the 
death of the chief take his place in the order of seniority. 

Prisoners of war are adopted into the tribe or killed. To 
be adopted into the tribe it is necessary that the prisoner 
should be adopted into some family. The warrior taking 
the prisoner has the first right to adopt him, and his male 
or female relatives have the right in the order of their kin- 
ship. If no one claims the prisoner for this purpose he is 
caused to run the gauntlet, as a test of his courage. 

If at his trial he behaves manfully, claimants are not 
wanting, but if he behaves disgracefully he is put to death. 
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FELLOWHOOD. 


There is an interesting institution found among the 
Wyandots, as among some other of our North American 
tribes, namely, that of fellowhood. Two young men agree — 
to be perpetual friends to each other, or more than brothers. 
Each reveals to the other the secrets of his life, and’ coun- 
sels with him on matters of importance, and defends him 
from wrong and violence, and at his death is chief mourner. 


The government of the Wyandots, with the social organ- f 
ization upon which it is based, affords a typical example of © 
tribal Government throughout North America. Within that 
area there are several hundred distinct governments. In so 
great a number there is great variety, and in this variety 
we find different degrees of organization, the degrees of 
organization being determined by the differentiation of the 
functions of the government and the correlative pee 
tion of organic elements. 

Much has yet to be done in the study of these governments 
before safe generalizations may be made. But enough is 
known to warrant the following statement: 

Tribal government in North America is based on kinship 
in that the fundamental units of social organization are 
bodies of consanguineal kindred either in the male or female 
line: these units being what has been well denominated 

“ ventes.” 

These “gentes” are organized into tribes by ties of ae 
tionship and affinity, and this organization is of such a 
character that the man’s position in the tribe is fixed by his 
kinship. There is no place in a tribe for any person whose 
kinship is not fixed, and only those persons can be adopted 
into the tribe who are adopted into some family with arti- 
ficial kinship specified. The fabric of Indian society is a 
complex tissue of kinship. The warp is made of streams 
of kinship blood, and the woof of marriage ties. 

With most tribes military and civil affairs are differenti- 
ated. The functions of civil government are in general 
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differentiated only to this extent, that executive functions 
are performed by chiefs and sachems, but these chiefs and 
sachems are also members of the council. The council is 
legislature and court. Perhaps it were better to say that 
the council is the court whose decisions are law, and that 
the legislative body properly has not been developed. 

In general, crimes are well defined. Procedure is formal, 
and forms are held as of such importance that error therein 


is prima facie evidence that the subject matter formulated 


was false. ; 

When one gens charges crime against a member of 
another, it can of its own motion proceed only to retaliation. 
To prevent retaliation, the gens of the offender must take 
the necessary steps to disprove the crime, or to compound 
or punish it. The. charge once made is held as just and 
true until it has been disproved, and in trial the cause of 
the defendant is first stated. The anger of the prosecuting 
gens must be placated. 

In the tribal governments there are many institutions, 
customs, and traditions which give evidence of a former 
condition in which society was based, not upon kinship, but 


“upon marriage. 


From a survey of the facts it seems highly probable that 
kinship society, as it exists among the tribes of North 
America, has developed from connubial society, which is 
discovered elsewhere on the globe. In fact, there are a few 
tribes’ that seem scarcely to have passed that indefinite 
boundary between the two social states. Philologic research 
leads to the same conclusion. 

Nowhere in North America have a people been discovered 
who have passed beyond tribal society to national society 
based on property, 2. e., that form of society which is char- 
acteristic of civilization. Some peoples may not have reached 
kinship society ; none have passed it. 

Nations with civilized institutions, art with palaces, mono- 
theism as the worship of the Great Spirit, all vanish from 


the priscan condition of North American in the light of an- 
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thropologic research. Tribes with the social institutions of 
kinship, art with its highest architectural development ex-. 
hibited in the structure of communal dwellings, and polythe- 
ism in the worship of mythic annimals and nature-gods 
remain. i 


TWENTY-SEVENTH REGULAR MEETING. 
Ocroser 5, 1880. 


Scheme of the Tenth Census for the Enumeration of 
Untaxed Indians. ° 


By GARRICK MALLERY. 


The speaker exhibited the schedule prepared by the 
Bureau of Ethnology for this purpose and explained ante 
object of the inquiries made therein. 


— 


Ossuary at Accotink, Va. 
By EH. R. REYNOLDS. 


This ossuary was discovered on the 15th of April, 1869, 
by a party of gentlemen from the Shenandoah Valley. It 
is situated on the farm of Lewis Ashton, Esq., Fairfax 
County, near the confluence of Accotink Creek and the 
Potomac, at Marlborough. The cutting of its banks by the 
creek revealed human remains and implements. Mr. Printz 
and other members of the party succeeded in recovering — 
the bones of twelve very large Indians. They had been 
buried with their feet to the east under a stratum of earth 
six feet deep. The skeletons appeared to be between six and 
seven feet long, and correspondingly large in other respects. 
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Around the head of one of the skeletons were four oblong 
shells set vertically in the soil and lapping past each other 
like the scales of a fish. Each shell was about six inches 
long by four inches wide. A human face in tolerably high 
relief, was carved upon each, and also five grooves or 
“tallies.” In addition to these, a fifth shell was found lying 
near the head. It was about four inches in diameter anel 
nearly circular in shape, with a rudely carved human face 
on the sand in tolerably high relief. Next to this semi- 
circle of shells were found four round shells smoothly carved 
and polished. Each was about four inches in diameter, and 
had several perforations. Another perforated shell was 
found ; this, however, was only an inch and a half in diame- 
ter. Next, six circular disks of copper were discovered, 
ranging from two and a half to six inches in diameter. 
These were also perforated like the shells. In another direc- 
tion they unearthed six oblong plates of copper, ranging from 
three to four inches in width and from five to seven inches 
in length. Four small shells, each about four inches in length 
were found in another pile near the central skeleton, and near 
by about four quarts of beads made of rolled copper cylinders, 
bone, clay,and shell. The copper beads were from one and a 
half to two inches long, and were strung upon what appeared 
to be a thread having a coarse linen texture. The thread 
was in a good state of preservation, and the fragments ex- 
hibited still show the character of the material used. 

In another part of the mound or ossuary six small trian- 
gular pieces of copper were found, two earrings made of 
rolled brass tubes, a beautiful pipe made of stone with copper 
ornaments attached, and other finely finished stone pipes. 
Two small copper bells shaped like modern sleigh-bells and 


an earthen dish were found in rear of the head and other 


objects named. A cross of white metal of rude construc- 
tion was found in an erect position, sustained by the earth, 
between the thumb and fore-finger of the skeleton. The 
other eleven skeletons had nothing about them but beads. 
All were in an excellent state of preservation. The mound 
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has been washed entirely away by the freshets, and nothing | 


remains to mark its former position. 


TWENTY-EIGHTH REGULAR MEETING. 
Ocrozer 19, 1880. 


* 


An Inquiry Into the History and Indentity of the Shaw- 
nee Indians. 


By C. C. ROYCE, 


Mr. Royce said his paper should be considered as merely 
tentative and subject to corrections of either a minor or rad- 


ical character as the results of future inquiries may justify. 


The Shawnees were the Bedouins and one may almost say 
the Ishmaelites of the North American tribes. As wanderers 
they were without rivals among their race, and as fomenters 
of discord their genius was marked. Their original home 


is not certainly known. It is not probable that it ever will — 


be. 1st. In the year 1608, Captain John Smith, of Virginia, 
in voyaging up the Chesapeake found the neighboring tribes 


living in dread of a tribe known to them as “Massa- — 


womekes,” who lived beyond the mountains, whence the 


Potomac River has its sources, upon a great salt water or 
lake. He encountered seven canoes full of them atthe head 
of the bay and remarks that their dexterity in their canoes, — 


made of the bark of trees, and well luted with gum, gave | 


evidence of their residence upon some great water. 

Smith’s map of 1629, locates the Massawomekes upon the 
south shore of a supposed large body of water in about the 
direction and location of Lake Erie. 


Gallatin and Bancroft have assumed that the Massawo- 
mekes and the Five Nations were identical. In contradiction 


of this is the fact that at the date of Smith’s travels, the most ~ 
westerly of the Five Nations—the Seneca—was not in posses- _ 


sion of the country west of the Genesee “River. From that 
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river westward to and beyond Niagara River resided a nation 
known to history as the Attiwondaronk, or Neuter Nation, 
who were not defeated and dispersed by the Five Nations 
until 1651, more than forty years subsequent to Smith’s ob- 
servations. ‘To reach the country of the latter from Chesa- 
peake Bay the Susquehanna River would have been the 
most natural course to pursue. The Massawomekes return- 
ing home pursued a northwest direction beyond the moun- 
tains which would have been an unnatural and inconvenient 
route to reach the country of the Five Nations. It is as- 
sumed, then, that the Massawomekes occupied the south 
and southwest shore of Lake Erie and controlled the country 
from there to the Alleghany mountains. 

2d. During the first half of the seventeenth century there 
existed on the south shore of Lake Erie in the identical ter- 
ritory above assigned to the Massawomekes, a nation of 
Indians known-as the “ Eries,” “ Rique,” or “Chats.” The 
Jesuits visited them as early as 1626, and were unsuccessful 
in attempting to establish missions among them. They 
were overthrown and dispersed by the Five Nations about 
1655, and no subsequent mention is made of them as a 
nation. 

3d. Colden in his history of the Five Nations relates that 
shortly prior to the French settlement of Canada, the Five 
Nations had been driven by the Andirondacks, from the 
neighborhood of Montreal to the banks of the lakes on 
which they subsequently lived. There they turned their 
arms against the “Satanas” who lived to the west of them 
on the banks of the lakes, and in a few years subdued and 
drove them from the country. This relation is doubtless 
borrowed from the narrative of Nicholas Perot, who lived 
among the Indians for more than thirty years subsequent 
to 1665. These “Satanas” are mentioned by Colden as 
synonymous with the “Shaonons,” or, as Perot calls them, 
“Chaoua nons.” 

Here, then, we have in the earliest history of the country 
the names of three tribes who by the accounts of different 
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and widely Releatalce travelers, occupied the same region of 
country, viz. : ; 

Ist. The “Massawomekes” of Smith. 

2d. The “ Eries,” or “Chats,” of the Jesuit relakonie and | 

3d. The “Satanas” of Colden, and “Chaouanons” of 
Perot. 

By all accounts given of these people they were numer- 
ous and powerful. Each occupied and controlled a large | 
region of territory in the same general locality; each had 
so far as known long been the occupant thereof. Neither of 
the authorities cited speaks of more than one nation occu- 
pying this region; neither seems to have had any knowl-~ 
edge or tradition of any other nation having done so. It - 
is improbable that three numerous and warlike nations 
should within the historic period have occupied so limited 
a region without any account or tradition having survived _ 
of their intercourse and conflicts with each other. These 
facts constitute strong evidence that three such distinct 
nations never had a contemporaneous existence, and that 
the Masswomekes, Eries, and Satanas or Chaouanons, were 
one and the same people. 

This identity having been assumed, and the Eries having 
by all accounts been conquered and dispersed about 1655, 
it remains to trace the remnant in their wanderings, which 
is a most difficult and unsatisfactory task. 

It may be remarked at this point that a manuscript map 
still exists in Holland of the date of 1614 or 1616, whereon 
a nation of Indians called “Sawwoaneu” is marked as liy- 
ing on the east bank of Delaware River. De Laet, also, in 
his history (edition of 1640) enumerates the “Sawanoos” as 
one of the tribes then inhabiting the Delaware River. Van- 
derdonck’s map of New Netherlands, dated 1656, assigns 
the “Sauwanoos’” position on the west bank of the Zuydt 
(now Delaware) River, between the present sites of Phila- 
delphia and Trenton. 

It is not impossible that, during the conflicts betwee the 
Satanas and Five Nations, a body of the former may have 
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become segregated from their friends and terminated their 
wanderings by a settlement on the Delaware. 

The Eries being overthrown, the survivors driven from 

their ancient homes and deprived of the lake as a principal 
source of food supply, were forced to resort more extensively 
to the chase as a means of subsistence, the tendency of 
which would be to divide the tribe into small hunting par- 
ties, and encourage the wandering propensities so often re- 
marked of the Shawnees. 
_ In 1669 a Shawnee prisoner offered to guide La Salle from 
Lake Ontario to the Ohio River, with which region he (the 
Shawnee) was familiar and in which he probably resided. 
The “Illinois” informed Marquette, in 1670, that the 
“Chaouanons” lived thirty days’ journey southeast of their 
country. ; 

In 1672, Father Marquette locates the “ Chaouanons” on 
the Ohio River in twenty-three villages. In 1680 a “ Cha- 
ouanon” chief, living on a great branch of the Ohio, sent 
to La Salle to form an alliance. 

The map accompanying Marquette’s journal, published in 
1681, locates the “Chaouanons” on the Ohio River, near the 
Mississippi; but on his original manuscript map they are 
located in a vast unexplored region far to the east of the 
Mississippi, in about the latitude of the middle or upper Ohio. 

In 1682, La Salle took possession of the country east of 
the Mississippi, from its mouth to the Ohio, with the con- 
sent of the “ Chaouanons,” “ Chichachas,” et al. 

“ Joutel,” the companion of La Salle, remarks that the 
Shawanoes “formerly lived on the borders of Virginia and 
the English colonies.” 

Father Gravier, in 1700, speaks of the “ Chaouanoua” as 
living upon a main branch of the Ohio, coming from the 
SS. W. 

De Lisle’s map of 1700 places the “Ontouagannha” (a_ 
Jesuit synonym for Shawnee) on the headwaters of the Santee 
and Great Pedee rivers, in South Carolina, and the “ Chion- 
onons” on the Tennessee River, near its mouth. A portion 
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of this band of “ Ontouagannha ” setting into trouble withe? 
their neighbors, came up to Pennsylvania with the consent — 4 4 
of the Susquehannocks, and settled at Conestoga in 1698. 
Four years earlier a few of this band had, at the request of 
the “ Minsis,” been allowed to settle on the Delaware River 


7s 


among the latter. Other straggling parties joined these 
bands from time to time, rendering the Shawnees at lash 
quite numerous and powerful in Pennsylvania. vs 

John Senex’s map of North America, of 1710, indicates 
villages of “ Chaouenons” on the headwaters of South Caro-. a 
lina, but apparently locates the main body along the UpPetgy isa 
waters of the Tennessee River. ay 

“Moll’s” map of 1720 does not indicate the presence one 
any Chaouanons on the Tennessee River, but covers their a 
former territory with “Charakeys.” This bears out the — 
story of the French trader mentioned in Ramsey’s Tennes- 
see, who was among the Shawnees on Cumberland River, in a 
1714, and says that about this time they were expelled by 
the Cherokees and Chickasaws. On this map of Moll’s is 
found, at the mouth of the Cumberland (or Sault) River, the 
words “Savannah Old Settlement,” indicating probable — oe 
abandonment, a few years prior, in their gradual witht 
to the north side of the Ohio River. . a 

Prior to 1714, a band of “ Chaouanons,” probably wandee trig % 
ers from the Cumberland and Tennessee country, lived for _ = 
a short time within two leagues of the fort at Mobile, Ala. — “% 

Another band, likely an offshoot from the South Carolina — Pires 
faction, found a home at Oldtown, Md., a few miles below 
Cumberland, and was doubtless the band ih whom William _ #4 
Penn concluded a treaty, in 1701 at Philadelphia. Be a 

Between the ejection of the Shawnees from the Cumber- 
land and Tennessee valleys and the middle of the eighteenth  __ 
century, their appearance in historyis rare. Theydoubtless 
occupied portions of Ohio and Indiana. Emanuel Bowen’s 
map, published in 1752, locates a “ village deChouanons” on 
the north side of the Ohio River, midway between the a 5 
mouths of the Kanawha and Scioto. ~ That. branch. of the — 
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tribe in Pennsylvania, meanwhile, became the most numer- 
ous and important portion of the Shawnee people. Owing 
to the encroachments of the white population, they were 
- gradually forced back until, about 1750, they began a migra- 
tion to the Ohio country, where they united with their 
western brethren. They aided the French in the war of 
1755, especially at Braddock’s defeat. 

In 1756 an expedition against them under Major Lewis 
was a failure. In 1764, Colonel Boquet’s expedition resulted 
in temporary peace with them. In 1774 they were defeated, 
with their allies, at Point Pleasant, Va. In 1780, General 
George Rogers Clarke burnt their towns on Mad River, and 

in 1782 repeated it on the Miami. In 1790 and 1791 they 
participated in the defeats of Generals Harmar and St. Clair 
respectively. In 1794 they, with others, were defeated by 
General Wayne, and were parties to the treaty of 1795, 
_ whereby the southern two-thirds of Ohio and a portion of 
Indiana were ceded to the United States. They have been 
parties to numerous treaties since that date, whereby their 
claims to territory have been gradually relinquished. 
In the interval between Wayne’s treaty and the war of 

1812, the Shawnees again became hostile, and the forces of 
Tecumseh, under command of his brother, the prophet, were 
defeated at Tippecanoe, in 1811, while Tecumseh himself 
was killed at the battle of the Thames, in 1813. 

By the treaty of 1817, three small tracts were reserved for 
the occupancy of the Shawnees in northwestern Ohio, which 
were in turn ceded to the United States, in 1831, prepara- 
tory to their removal west of the Mississippi River. A re- 
serve was provided for the mixed Senecas and Shawnees in 
Indian Territory, where they now reside, and another in 
_ Kansas for the Shawnees alone, to which, in company with 
a portion of their people, who had been living in Missouri 
since 1798, they removed and again became united. A por- 
_ tion of this reserve was ceded to the United States, in 1854, 
and in 1869, after having sold the remainder of their lands 
in Kansas, they removed to Indian Territory, and merged 


~ 
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their tribal existence with the Cherokees. A number of 
Shawnees who, just prior to and during the late rebellion, 


wandered off to Texas and Mexico, returned after the war 


and were provided with’a separate home in Indian Territory, — 


under the name of “Absentee Shawnees.” These latter, — Be 


together with those confederated with the Senecas in the 
northeastern part of Indian Territory, are all of the once 


powerful “ Massawomekes” now left to maintain the tribal — 


name of “Shawnee.” 


Civilization. 
By M. B. W. HOUGH. 


The aim of this paper seemed to be chiefly to enforce the 
truth which is embodied in the adage, celum non animum 
mutant qui trans mare currunt. ‘There is a succession of 
qualities practically parallel with the current of life. Cul- 
ture to be successful with a people must be adapted to their — 
character. The mere communication of knowledge will 
not civilize a race. Civilization must be inherent and there- 
fore of slow development. So long as the features of the © 
ancestor are repeated in his descendants, will the traits of 
his character reappear. Language may change, customs be 
left behind, races may migrate from place to place, and sub- — 
sist on whatever the country they occupy affords, but their 
fundamental characteristics will survive, these are compara- 
tively uninfluenced by the mere accidents of nutrition. 

Mr. Hough then proceeded to consider some of the elements 
of civilization, among which he recognizes marriage, war, 
slavery, caste, a measure of value, money, &c., each of 
which he treated at length. Any form of marriage is better 
than no marriage; polygamy even has its advantages as a 
system of marriage. War laid the foundation for landed pro- 
prietorship, which, whatever its present or future evils, has 
been in the past a powerful engine of progress. Slavery even 
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has played a part in civilization and lies at the bottom of 
the industrial social state. Indirectly, too, slavery has been 
beneficial. The most unnatural forms, as for example that 
formerly existing in the United States, have upon the whole 
worked to the advantage of the slave. Caste in India led 
to the division of labor; in feudal Europe it led to political 
organization. Money and the conception of property mark 
a great stride in social progress: 

The speaker gave as the true tests of civilization: 1. The 
degree to which the powers of nature are made conducive 
to the well-being of man; and 2, the degree to which man 
has learned to conform to the laws of nature. He would 
exclude from the true civilizing agencies the ceremonial part 
of social existence, the forms of religion, and much that 
passes for culture. The remainder of the paper was de- 

_voted to the elaboration and historical illustration of these 
general principles. 


TWENTY-NINTH REGULAR MEETING. 
NovEMBER 2, 1880. 


No quorum present, by reason of the National election. 


THIRTIETH REGULAR MEETING. 
NOVEMBER 16, 1882. 


Tuckahoe, or Indian Bread. 
By J. H. GORE. 


The speaker first mentioned the circumstances which sug- 
gested this subject for investigation, and the unsettled con- 
dition of the various theories concerning its nature and use. 

The early writers attributed to Tuckahoe great nutritive 
qualities ; so in order to determine its exact value as an ar- 
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ticle of sustenance for the Indians, it was necessary to ascer- 
tain the geographic distribution of Tuckahoe, and its preva- 


re 


lence in these localities. This was accomplished by send- aa a 
ing circulars of inquiry through the Smithsonian Institu- 
tion to nearly every Cryptogamic Botanist in the United 
States, to Curators of Natural History Museums and to the 
newspapers along the Atlantic coast and the Mississippi 
Valley. It was found that it was more or less abundantin = 
the Coast States from New Jersey to Florida, andin Kansas : 
and Arkansas. The question: Did its growth depend upon 
circumstances then existing? was answered by giving an 
outline of the process of its development, and specimens 
were exhibited by way of proof. i 
‘ 


Likewise the means by which it might have been found — 
by the nations if its value as food was sufficient to pay for 
the trouble. Its exact nutritive value was determined by 
an analysis made by Dr. Parsons, which gave only three- 
fourths of one per cent. of nitrogenous matter; this being 
insufficient to repair the waste in the animal tissues it was 
pronounced valueless as food. The speaker then suggested —_— 
that there must have been other roots called Tuckahoe, and — a 
quoted from a number of histories showing that a root by . 
this name was frequently described entirely different from = 
the one in question; and finally succeeded in identifying five 
roots which were once known as Tuckahoe. Alsothederiva- 
tion of the word Tuckahoe given the speaker by the distin- a 
guished Ethnologist, Dr. Trumbull, shows that it is from 4 
ptuckqut, meaning something round or rounded,and not from — a > 
a word meaning bread, as heretofore supposed. The conclu- a 
sion then given was, that Tuckahoe was a term applied toall = 
roots which were made esculent by cooking. Finally, all of 
these except Pachyma cocos received a special name, this 
alone retaining the appellation of Tuckahoe, and that when — 
we read of Tuckahoe as contributing so largely toward the 
support of the aborigines we can only know that all edible 
tubers were referred to. ‘The paper was, illustrated by six 
large charts giving twelve botanic synonyms, eight affinities, - 
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five roots, once known as Tuckahoe; an analysis, one of 
these showing that it was nutritive; ten Indian synonyms, 
and an analysis of Tuckahoe. 


Indian Mounds in the Shenandoah Valley. 
By E. R. REYNOLDS. 


Mr. Reynolds read a paper on an Indian Mound, nine 
miles southwest of Luray, in the Valley of the South Shen- 
andoah. The mound is situated at the eastern base of the 
Massaunutton Mountain, on the farm of Mr. Phillip Long. 
It was, according to Kercheval, originally about twelve or 
fourteen feet high by thirty feet in diameter. It is now but 
two and a half feet high. In opening the mound a stratum 
of hard, fire-baked clay was found at the bottom, on which 
reposed the remains of the Indian to whose memory the 
mound was erected. Around the remains were found a large 
and miscellaneous collection of ornaments and weapons, 
many of which were seriously injured by the cremation fire. 


THIRTY-FIRST REGULAR MEETING. 
DECEMBER 7, 1880. 


Superstitions. 
By A. S. GATSCHET. 


This phase of the human mind manifests itself in so many 
ways that the definitions given by Webster and others do 
not cover the whole ground. It is a belief in a known or 
unknown physical power operating within us or outside of 
us, and having a supernatural influence upon our bodies 
or our minds, in such a manner that the future may be fore- 
seen and its events controlled. 

The causes of superstition are egotism and the instinct of 
self-preservation. The forces of nature and its phenomena 
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can work us good or harm, and influence over diene will - 
give us an advantage over our fellow beings. - 
The religions of the world are connected more or less “a 
with superstition, many of the Pagan forms of worship con- ~— 
taining little or nothing else. The peculiar garb in which — 4 “ 
it clothes itself is the badge or mark of a certain grade of | 
civilization. As it progresses in its evolution it becomes — 
more and more connected with morality. 3 
The speaker then discussed at length the subjects ant sym- ~ 
bolism, dreams, astrology, augury, prognostics, cheiromancy, — a - 
superstitions referring to animals, plants, and the occupa | 7 
tions of life. _ 
Superstitions are to be numbered by the million. Every : 
year old ones die, new ones arise. Ignorance of the true a 5 
causes of things, and an innate desire to account for them, __ 
lead all peoples to render a reason which is on a plane with : 
their intelligence. a 
The folk-lore societies and many private individuals are | os 
engaged in collecting these fabulous stories. They are of — 
scientific value only as they lead to a deeper insight into the _ 
psychology of those who believe in them. In the collection 
of them the most profound sympathy must exist between Bee 
the student and his subject. Properly understood they con- 
tribute to the advancement of ethnology, psychology, and 
linguistic science. aa 
Mr. Gatschet then proceeded to give some examples of — 
superstition gathered from our North American Indians, 
dividing his subject as follows: 
I. Superstitions connected with hunting. 
II. Superstitions connecting with fishing. : 
III. Those connected with daily life, as sneezing, combing 
the hair, eating, dreaming, journeying, barrenness, obsery- 
ance of days, tabu, medicine. ; a 
IV. Those chiens with certain species of natural ob- | 
jects, as stormy petrels, gulls, wild geese, bears, foxes, ants, 
totemic animals. ae 
V. Those connected with extraordinary phenomena, as 4 


in 
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meteors, northern-lights, eclipses, great floods, lightning, . 
bleeding at the nose, the birth of twins, lucky numbers. 

In order to show the scope of the paper a few of the 
superstitions given are subjoined : 

The Indians on the Huallaga (S. Am.) injures his sarbacane 
by shooting at a certain small yellow bird, and by discharg- 
ing his arrow at a snake he will make the blow-tube as 
crooked as the snake itself. 

Among a great variety of tribes widely separated, silence 
is enjoined during the hunt. 

The Cholos purge themselves severely and remain in the 
hammock until the moon changes, before a great hunt. 

To become a good hunter you must kill a cougar, or 
grizzly bear, or eat the heart of a rattlesnake or of a slain 
enemy. 

Whale-fishers of Alaska keep the bodies of celebrated 
hunters in caves. When they are about to go on a whaling 
cruise they put these corpses in water and then drink it so 
as to acquire great skill and prowess. 

Sneezing is a sign that some one is thinking of you. 
Combing the hair after dark is a sign that one of our parents 
will not live long. Only old persons comb their hair in the 
evening. 

Dreaming of hides always is a prognostic of great wealth. 

If your shadow falls on a hill you will find no edible roots. 

The Modocs will not kill a white deer unless there are 
many persons present. 

On the Colorado River a meteor flying west is the “ big 
man’s” heart hastening to the ocean. 

The polar light is among many tribes the dance of the 
dead. 

In the double rainbow the faint arch is the grandmother 
of the bright one. 

Among the Salinas (S. Am.) twins are the evidence of 
illicit intercourse, and the woman is punished. 
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THIRTY-SECOND REGULAR MEETING. 
DECEMBER 21, 1880. 
Savage and Civilized Orthoepy. 
By LESTER F. WARD. 


This paper consists principally of remarks and strictures | 


on the first chapter of the Introduction to the Study of In- a 


dian Languages.* 

After quoting a preliminary paragraph from this work 
relating to the complexity and vagueness of the sounds 
in savage languages, Mr. Ward said that the two leading 
facts enunciated in it were: Ist, the multiplicity of sounds 


which the human races have embodied in speech; and 2d; 


the existence and prevalence of pseudo-sounds or the un- 
stable forms of vocalic and articulate utterance which the 
author of the work quoted from designates as “synthetic or 
undifferentiated sounds.” He claimed that philologists had — 


failed sufficiently to recognize these two fundamental ele-— is 


ments of linguistic study and proceeded to show from num- 
erous examples drawn from the French, German, Italian, 
Spanish and English languages that these characteristics, so 
far from being confined to savage or barbaric tongues are 
common to all languages even the most cultured. The most 
general fact adduced in support of this view was that all for- 
eigners in learning another language pronounce it at first, 
and generally always, with an “accent” peculiar to their 
vernacular, and that this accent is often the most marked 


in sounds which all the books teach to be common to both ~ 7 ; 


languages; as in the attempt of Germans to pronounce the ~ 
English word “will.” 

He accounted for the multiplicity of languages on the — 
globe on strictly natural principles The facts of phonology _ 
not less than those of morphology are the result of origi- 


* Introduction to the Study of Indian Languages, by J. W. Powell, 
Washington, 1880; 4°. 
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nally fortuitous circumstances followed by strictly mechani- 
~ cal adaptation to the infinitely varying conditions of exist- 
ence. The truth should be clearly recognized that there is 
no fixed limit to the number and variety of sounds which 
speech may embrace except that which the capacity of the 
organs of speech for producing such sounds presents. If all 
the adjustments of which these organs are capable could 
be definitely known and accurately described in terms of the 
mechanical changes necessary to produce them, and each 
such species of sound, as we may say, were then conveniently 
named according to the methods of science, then the various 
syllables of a new language might be referred to established 
orders and classes, genera and species, and the science of 
phonology historically established. It might then be seen 
how utterly fortuitous the character of every language has 
been within the limits of its possibilities, and the immense 
diversity of languages, not in their word-units and sentence- 
units alone, but in their sound-units as well, would be no 
more inexplicable than are the variations which we see in 
animal and plant forms. The primary principle in acquir- 
ing a foreign pronunciation is to learn and to adopt the ac- 
curate position of the organs of the mouth; in fact, could 
this in all cases be done, failure to pronounce correctly would 
be a physical impossibility, since the sound is in each case 
the mechanical result of the relations of the speaking organ- 
ism and can no more differ from the character fixed by these 
relations than the pitch or timbre of a musical instrument 
can be other than that which its strings, keys, materials, &c., 
require it to be. 

Mr. Ward then took up the letters and commented upon a 
considerable number of them with a view to pointing out 
_ undifferentiated sounds in modern languages, and also in 
order to emphasize certain errors into which different lexi- 
cographers have fallen and certain failures on their part to 
recognize distinctions almost universally made by English- 
speaking people. This was particularly striking in certain 
letters mentioned. 
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Vowels: a. What is called the short a in the French i is ait 
typical synthetic sound varying in the mouths ae 3 ‘a 
different speakers, even the best instructed, from that — 
which it has in the English word add to the Italian Md 
sound as heard in father, which is scarcely more | 4 
than a lengthening of the sound it acquires in the — q 
word what (equal to o in not), and fairly reaches this 

latter sound when heard in pas. In English, too, the : 
ais sometimes of a very uncertain character, wii 

in such words as last, glass, path, &c.; also in such | 
words as bad, glad, mad, chaff, lag, salve, damp, rank, 
grant, gap, care, gas. On these points jexicopraphehaa i 
differ widely, and, as the speaker believed, much more | ql 
widely than the public. The difficulty in most cases 
was held to be due chiefly to the imperfect discrimi- _ 
nation by lexicographers of sounds which nearly all oe 
clearly distinguish in pronouncing, but which even _ 
those who do so can rarely recognize as unlike when ~ 
the differences are pointed out by another. The only — 
three authors who seem to have clearly perceived the 4 : 
true sound of a in the examples given are Fulton & 

Knight and Smart. All others, including Webster, 

Worcester, Walker, Johnston, Reid, Nares, Jameson, _ 

Sheridan, Perry, Knowles, Jones, and Craig, whose “a 

views had been carefully examined by the speaker, Bi: 

had denoted the sound of this letter in these circum | 

stances by symbols which would, if followed, entirely — a 

alter the pronunciation of the Englismlanguage. 


> 
* 


Relative to the sound of the English 7, while apie a 
of course that the long shoud as heard in mind is a — 
true dipthong, equivalent to the Italian sound of a a 
followed quickly by the English long e, it was main-— a 
tained that the English short 7, as in bit, &e., is — 
not a mere shortening of the écribinen tale but is a_ 
distinct sound which can be indefinitely prolonged — . 
without change or tendency to assimilate that sound. 


> 


- oe 
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To pass from the one sound to the other was shown 
to require a slight readjustment of the organs of the 
mouth. 

o. There is one sound of the English o which is clearly 
synthetic, viz., that heard in the word whole; but this 
is the only word to which it applies, and uninstructed 
people vary it through the entire range of sounds 
from that of the w in hull to that of theo in hole. In 
French, however, this is the prevailing sound of the 
o and constitutes their short or unaccented 0. It is 
there highly synthetic, being pronounced quite differ- 
ently in different sections of France, and in the same 
section by different persons, and even in different 
words by the same person, cultivated as well as un- 
cultivated. Numerous examples were given by the 
speaker. 

The disagreements and misconceptions among lexi- 
cographers relative to this letter were shown to be 
similar to those in the case of the a, all of whom, for 
example, with the exception of Smart, give it the 
same sound in the words dog, loss moss, cloth, &c., as 
in the words not, pod, bog, &c. The speaker main- 
tained that the former sound is identical with that of 
the au in fraud, or the aw in law. 


u Great misapprehension exists with regard to the long 
sound of the wu, whether to give it in any case the Con- 
tinental sound represented by 00 in English, or to 
make it a diphthong as in blue (=blew) consisting of 
the short sound of 7 prefixed to that sound. The 
word rule which Maj. Powell selects as the type of 
the former pronunciation is much more frequently 
given the latter, though this seems not to be sanc- 
tioned. The short sound of the was in pull was held 
to be, like the short sound of @, a distinct sound capa- 
ble of indefinite prolongation. 
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Diphthongs: The speaker maintained that there were 
gradations among the diphthongs according tothe 
sounds given to the components which would con- 
siderably increase the number given by Major Powell. 
For example, besides the ai (mine) there may be @i, 
and besides au there may be both du and éu, which — Be 
last is more nearly the common pronunciation of the — 4 
ow in down, the example given by him, and which a 
is quite distinct from the German au as in haus. He iB. ‘a 
broad-spoken people give this sound in English. — ‘ 
There are also gradations between the ai and the di — 
as exemplified by the German eu, heute,and du, hduser. — 
On the Coniinent the chief distinction is in the de- . 
gree to which the two sounds are kept separate. In- 
Italian and Spanish the combination in au is not re- -« 
garded as a diphthong, the two letters constituting as 
many syllables. ee 

Consonants: Mr. Ward next proceeded to remark upon ¥ a 
certain of the consonants. The German b and 7, fe ‘ . 
and g, as also to some extent s, ¢, and d, he regarded as — S 
synthetic. The Germans simply take no account, in = 
pronouncing these letters, of the distinction between 
surd and sonant, they do not know in speaking ~ 
whether they vocalize them or not. Thisexemplifies _ 

a principle which students of language should under- “Sham 
stand, viz., that in some languages there are processes ay. 
ignored in utterance. Another example of this is found - aq 


Be 


in the cockney pronunciation of h, where it does not 
belong and omitting it where it should be he 
It is simply ignored and whether a word receives an’ 
aspiration or not depends upon rhetorical rather than ; 
orthographical considerations. - . 

There is no line of demarkation between the aspi- — ze 
rate and the guttural. Several steps of this interval 
are filled by the Spanish 7, g, and x, and by the two» s 
sounds of the German ch. — 


Laer 
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It was maintained that the trilled r should not be con- 
founded with the English r. The latter is sui generis. In the 
former, besides the distinctive vibratory motion of the 
tongue, it is placed much farther forward, in a position 
which is about the same as that required for the pronuncia- 
tion of J, and to which sound, therefore, this is really more 
nearly allied than to that of the English +. 

The sibilate sound s varies greatly in different languages, 
the tongue assuming a position farther and farther forward 
in pronouncing it, until it finally passes, in the Spanish c 
and z, into the th of. the English. 

The German w and Spanish v are not, like the English v, 
dento-labials, but pure labials, and much nearer allied to } 
than to v. In the former the lips are not allowed to come 
into contact, and air is passed between them, giving a sound 
resembling that of our v, but organically wholly distinct 

-from it. In the latter the v and thed are not only to a large 
extent confounded in sound, but also in orthography, as is - 
evidenced by the large number of words which are indiffer- 
ently written with the one or the other letter—e. g. bacia or 
vacia, baho or vaho, bulto or vulto, &e. 


THIRTY-THIRD REGULAR MEETING. 
JANUARY 4, 1881. 


No quorum present, by reason of a storm. 


ANNUAL MEETING FOR THE ELECTION OF 
OFFICERS. 


JANUARY 18, 1881. 


ANNUAL ADDRESS OF THE PRESIDENT, 


J. W. POWELL. 
1881. 


On Limitations to the use of some Anthropologic Data. 


GENTLEMEN : 

The Constitution of the Anthropological Society of Wash- 
ington makes it obligatory upon its President to deliver an 
address at the first meeting in February, upon the work of 
the Society during the preceding year. 

Last year it had escaped the notice of the President that 
his annual address was limited to a specified topic, and he 
prepared for that occasion a paper on the “ Evolution of 
Language.” As his mistake was not discovered in time, 
he was permitted, through the courtesy of the society, to read 
the address prepared, with the understanding that at some 
subsequent time the review provided by the Constitution 
should be presented by him. It thus occurs that the trans- 
actions of the society for a period of two years are Rites 
in the present address. 

In preparing the present paper under the restrictions im- 
posed by the Constitution, it has been found difficult to give 
an intelligent account of the subject-matter coming from 
time to time before the society, while the papers thereon were 
yet unpublished ; and it was finally concluded to be the better 
way to prepare an abstract of the several papers and to fol- 
low with remarks upon the subject-matter therein presented. 

In executing this plan the President’s address of last year 
is incorporated. 

In making these abstracts your President has attempted 
to seize the more important facts and conclusions presented, 
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~ t I 
and, to a large extent, has been compelled to do this in his ; 
-own language. If injustice is done in any case by failure a 

properly to appreciate the author, in palliation the President 
begs of gentlemen to believe that he has earnestly tried to 
do justice to each. a 
In reviewing the work of the past two years the papers 3 
are used as suggestive of a line of remarks rather than as 
objects of criticism. 


Archzology. 


On the Antiquities of the United States papers have been 
read, as follows: a 

Retic Huntine; by Frank H. Giaveie. 

OBSERVATIONS ON AZTEC AND GUATEMALAN ANTIQUITIES ; 
by Otis T. Mason. 

ARROW-HEAD MAKING; by Frank H. Cushing. 

ProGREss OF ARCHMHOLOGIC RESEARCH IN THE UnitEep i, 
Srares; by Wills De Hass. i 

ABORIGINAL Paint Quarry ; by Elmer R. Reynolds. ae 

ABORIGINAL CEMETERIES NEAR Piscataway, Mp.; by 
Elmer R. Reynolds. 

On THE ABORIGINAL SHELL-HEAPS AT Popn’s CREEK, Mp.; 
by Elmer R. Reynolds. . 

Letter read by Mr. Riley. : 

TURTLE-BACK CELTS AND THEIR Uses; by Elmer R. Rey- 
nolds. 

SHELL-HEAPS OF SoutH River, Maryann; by J. D. Mc- - 
Guire. 

THE Mounp-BUILDERS; AN INQUIRY INTO THEIR ASSUMED ae 
SouTHERN OriaIn; by Wills De Hass.. 

DUMBARTON eae SoAPSTONE QUARRY; by Elmer ~ 
R. Reynolds. i oe eA 

OssuarY aT AccotincK, VA.; by Elmer R. Reynolds. 

InprAN MounDd IN THE VALLEY OF THE SHENANDOAH; by 
Elmer R. Reynolds. | 

Investigations in this department are of great interest, 
and have attracted to the field a host of workers; but a 
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general review of the mass of published matter exhibits the 
fact that the uses to which the material nee been put have 
not always been wise. 

In the monuments of antiquity found throughout North 
America, in camp and village sites, graves, mounds, ruins, 
and scattered works of art, the origin and development of 
art in savage and barbaric life may be satisfactorily studied. 
Incidentally, too, hints of customs may be discovered, but 
outside of this, the discoveries made have often been ille- 
gitimately used, especially for the purpose of connecting the 
tribes of North America with peoples or so-called races of 
antiquity in other portions of the world. A brief review 
of some conclusions that must be accepted in the present 
status of the science will exhibit the ae of these at- 
tempts. 

It is now an established fact, ets man was widely scat- 
tered over the earth at least as early as the beginning of the 
quaternary period, and, perhaps, in pliocene time. 

If we accept the conclusion that there is but one species 
of man, as species are now defined by biologists, we may 
reasonably conclude that the species has been dispersed from 
some common centre, as the ability to successfully carry on 
the battle of life in all climes belongs only to a highly 
developed being; but this original home has not yet been 
ascertained with certainty, and when discovered, lines of 
migration therefrom cannot be mapped until the changes in 
the physical geography of the earth from that early time to 
the present have been discovered, and these must be settled 
upon purely geologic and paleontologic evidence. The 
migrations of mankind from that original home cannot be 
intelligently discussed until that home has been discovered, 
and further, until the geology of the globe is so thoroughly 
known that the different phases of its geography can be 
presented. 

The dispersion of man must have been anterior to the 
development of any but the rudest arts. Since that time 
the surface of the earth has undergone many and important 
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changes. All known camp and village sites, graves, mounds, 
and ruins, belong to that portion of geologic time known as 
the present epoch, and are entirely subsequent to the period 
of the original dispersion as shown by geologic evidence. 


In the study of these antiquities, there has been much ae 


unnecessary speculation in respect to the relation existing 
between the people to whose -existence they attest, and the 


tribes of Indians inhabiting the country during the historic 


period. 
It may be said that in the pueblos discovered in the ~ 


southwestern portion of the United States and farther i 


south, through Mexico and perhaps into Central America, — 


tribes are known having a culture quite as far advanced as ~ 


any exhibited in the discovered ruins. In this respect then, 
there is no need to search for an extra-limital origin through — 
lost tribes for any art there exhibited. 

With regard to the mounds so widely scattered between 
the two oceans, it may also be said that mound building 
tribes were known in the early history of discovery of this 
continent and that the vestiges of art discovered do not excel | 
in any respect the arts of the Indian tribes known to his- 


tory. There is, therefore, no reason for us to search foran 


extra-limital origin through last tribes for the arts discoy- 
ered in the mounds of North America. , 
The tracing of the origin of these arts to the ancestors of 
known tribes or stocks of tribes is more legitimate, but it 
has limitations which are widely disregarded. The tribes 
which had attained to the highest culture in the southern 
portion of North America are now well known to belong to_ 


several different stocks, and if, for example, an attempt is” oa 


made to connect the mound-builders with the Pueblo In- 
dians no result beyond confusion can be reached until the — 
particular stock of these village peoples is designated. 
Again, it is contained in the recorded history om the coun- 
try that several distinct stocks of the present Indians ‘were 


mound-builders and the wide extent and vast number of BS 


mounds discovered in the*United States should lead us to 
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suspect, at least that the mould-builders of pre-historic times 
belonged to many and diverse stocks. With the limitations 
_ thus indicated the identification of mould-building peoples 
as distinct tribes or stocks is a legitimate study, but when 
we consider the farther fact now established that arts extend 
beyond the boundaries of linguistic stocks, the most funda- 
mental divisions we are yet able to make of the peoples of 
the globe, we may more properly conclude that this field 
promises but a meager harvest; but the origin and deyelop- 
ment of arts and industries is in itselfa vast and profoundly 
interesting theme of study, and when North American ar- 
cheeology is pursued with this end in view, the results will 
be instructive. 


Picture Writing. 


On this subject three papers have been presented, as fol- 
lows: : 

Some Inpran Pictroarapus; by G. K. Gilbert. 

- Inpran Picrograpus; by G. K. Gilbert. 

Inpran Picrocrapus In New Mexico; by Miles Rock. 

The pictographs of North America were made on divers 
substances. The bark of trees, tablets of wood, the skins of 
animals and the surfaces of rocks were all used for this pur- 
pose; but the great body of picture-writing as preserved to 
us is found on rock surfaces, as these are the most enduring. - 

From Dighton Rock to the cliffs that overhang the Pacific, 
these records are found—on boulders fashioned by the waves 
‘of the sea, scattered by river floods, or, polished by glacial 
ice ; on stones buried in graves and mounds; on faces of rock 
that appear in ledges by the streams; on canon walls and 
towering cliffs; on mountain crags and the ceilings of caves— 
wherever smooth surfaces of rock are to be found in North 
America, there we may expect to find pictographs. So widely 
distributed and so vast in number, it is well to know what 
purposes they may serve in anthropologic science. 

Many of these pictographs are simply pictures, rude etch- 
ings, or paintings, delineating natural objects, especially an- 
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imals, and illustrate simply the beginning of pictorial art; 
others we know were intended to commemorate events or to 


represent other ideas entertained by their authors; but to a 


large extent these were simply mnemonic—not conveying 
ideas of themselves, but designed more thoroughly to retain 
in memory certain events or thoughts by persons who were 
already cognizant of the same through current hearsay or 
tradition. If once the memory of the thought to be pre- 


served has passed from the minds of men, the record is pow- _ oe 
erless to restore its own subject-matter to the understanding. —__ 


The great body of picture-writings is thus described; yet 
to some slight extent pictographs are found with characters 
more or less conventional, and the number of such is quite 


large in Mexico and Central America. Yet even these con- ~ 


ventional characters are used with others less conventional 
in such a manner that perfect records were never made. 
Hence it will be seen that itis illegitimate to use any pic- 
tographic matter of a date anterior to the discovery of the 
continent by Columbus for historic purposes; but it has a _ 
legitimate use of profound interest, as these pictographs ex- 
hibit the beginning of written language and the beginning 


of pictorial art, yet undifferentiated; and if the scholars of . 


America will collect and study the vast body of this material 
scattered everywhere—over the valleys and on the mountain 
sides, from it can be written one of the most interesting 
chapters in the early history of mankind. 


History, Customs, and Ethnic Characteristics. 


On these subjects the following papers have been read: 

Ancient Mars or Norta America; by John C. Lang. 

On THE Erracinc Power or TropicaL ForEsT-GROWTH ~ 
mn TRinrDAD Istanp; by Miles Rock. ‘ 


On THE DETERMINATION OF THE AGE OF PREHISTORIC ~ 


- 'ReMArNs ; by Edward P. Lull. 
A STRANGE CHART; by W. Bainbridge Hoff. 


THE Inp1AN Lanp TrTLE—rTHE METHoD AND CHRONOLOGY. 
OF ITs EXTINGUISHMENT BY THE UnitTEp States; by C. C. | 


Royce. 


> 
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WHo WERE THE MAssAwomeExkeEs? by A. L. Guss. 

An Inquiry into THE History AND IDENTITY OF THE 
SHAWNEE Inp1Ans; by C. C. Royce. 

Some Mopes or InpIAN Buriat; by P. W. Norris. 

BuritaL Customs or THE NortH AMERICAN INDIANS; by 
H. C. Yarrow. 

TuckaAHOor, oR InpDIAN BREAD; by J.“H. Gore. 

THE Usr oF AGRICULTURAL FERTILIZERS BY THE AMERI- 
cAN INDIANS AND THE EARLY ENGuLisH Cotonists; by G. 
Brown Goode. 

CoLOR-BLINDNESS AS AFFECTED BY Race; by Swan M. 
Burnett. 

When America was discovered by Europeans it was in- 
habited by great numbers of distinct tribes, diverse in lan- 
guages, institutions, and customs. This fact has never been 
fully recognized, and writers have too often spoken of the 
North American Indians as a body, supposing that state- 
ments made of one tribe would apply to all. This funda- 
mental error in the treatment of the subject has led to great 
confusion. 

Again, the rapid progress in the settlement and occupation 
of the country has resulted in the gradual displacement of 
the Indian tribes, so that very many have been removed 
from their ancient homes, some of which have been incor- 
porated into other tribes, and some have been absorbed into 
the body of civilized people. 

The names by which tribes have been designated have 
rarely been names used by themselves, and the same tribe 
has often been designated by different names in different 
periods of its history, and by different names in the same 
period of its history by colonies of people having different 
geographic relations to them. Often, too, different tribes 
have been designated by the same name. Without entering 
into an explanation of the causes which have led to this 
condition of things, it is simply necessary to assert that this 
has led to great confusion of nomenclature. Therefore the 
student of Indian history must be constantly on his guard 
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in accepting the statements of — author relating to any 
tribe of Indians. 

It will be seen that to follow any tribe of Indians ceca 
post-Columbian times is a task of no little difficulty. Yet — 
this portion of history is of importance, and the scholars 
of America have a great work before them. 

Three centuries of “intimate contact with a civilized race. 


has had no small influence upon the pristine condition of — 


these savage and barbaric tribes. The most speedy and rad- 
ical change was that effected in the arts, industrial and orna- 
mental. A steel knife was obviously better than a stone 


knife; fire-arms than bows and arrows; and textile fabrics — 


from the looms of civilized men are at once seen to be more 
beautiful and more useful than the rude fabrics and un- 


dresed skins with which the Indians clothed themselvesin 


that earlier day. 

Customs and institutions changed less rapidly. Yet these 
have been much modified. Imitation and vigorous propa- 
gandism have been more or less efficient causes. Migrations 
and enforced removals placed tribes under conditions of 


strange environment where new customs and institutions — 
were necessary, and in this condition civilization had a 
ereater influence; and the progress of occupation by white 
men within the territory of the United States, at least,has = 


reached such a stage that savagery and barbarism have no 
room for their existence, and even customs and institutions 
must in a brief time be completely changed, and what we 
are yet to learn of these people must be learned now. 


But in pursuing these studies the greatest caution must — 


be observed in discriminating what is primitive from what 


has been acquired from civilized man by the various pro-  _ 


cesses of acculturation. 


Origin of Man. 


Two papers have been presented on this subject, namely : 


On THE ZOOLOGICAL RELATIONS oF Man; by Theodore Gill. 
PRE-SsocIAL Man; by L. F. Ward. : 
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Working naturalists postulate evolution. Zoologic re- 
search is largely directed to the discovery of the genetic 
relations of animals. The evolution of the animal kingdom 
is along multifarious lines and by diverse specializations. 
The particular line which connects man with the lowest 
forms through long successions of intermediate forms is a 
problem of great interest. This special investigation has to 
deal chiefly with relations of structure. From the many 
facts already recorded, it is probable that many detached 
portions of this line can be drawn, and such a construction, 
though in fact it may not be correct in all its parts, yet 
serves a valuable purpose in organizing and directing re- 
search. 

The truth or error of such hypothetic genealogy in no 
way affects the validity of the doctrines of evolution in the 
minds of scientific men, but, on the other hand, the value 
of the tentative theory is brought to final judgment under 
the laws of evolution. 

It would be vain to claim that the course of zoologic de- 
velopment is fully understood or even that all of its most 
important factors are known.- So the discovery of facts and 
relations guided by the doctrines of evolution react upon 
these doctrines, verifying, modifying, and enlarging them. 
Thus it is that while the doctrines lead the way to new fields 
of discovery, the new discoveries lead again to new doc- 
trines—increased knowledge widens philosophy, wider phi- 
losophy increases knowledge. 

It is the test of true philosophy that it leads to the dis- 
covery of facts, and facts themselves can only be known as 
such ; that is, can only be properly discerned and discrimi- 
nated by being relegated to their places in philosophy. The 
whole progress of science depends primarily upon this rela- 
tion between knowledge and philosophy. 

: In the earlier history of mankind philosophy was the pro- 
duct of subjective reasoning, giving mythologies and meta- 
physics. When it was discovered that the whole structure 
of philosophy was without foundation, a new order of pro- 
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cedure was recommended—the Baconian method—percep- 
tion must precede reflection; observation must precede 
reason. This also was a failure. The earlier gave specu- 
lations; the later gives a mass of incoherent facts and false- 
hoods. The error in the earlier philosophy was not in the 
order of procedure between perception and reflection, but in 
the method, it being subjective instead of objective. The 
method of reasoning in scjentific philosophy is purely ob- 
jective; the method of reasoning in mythology and meta- | 
physics is subjective. 

The difference between man and the animals most nearly 
related to him in structure is great. The connecting forms 
are no longer extant. This subject of research, therefore, — 
belongs to the paleontologists rather than the ethnologists. 
The biological facts are embraced in the geological record, 
and this record up to the present time has yielded but scant 
materials to serve in its solution. . 

It is known that man highly differentiated from lower 
animals in morphologic characteristics existed in early qua- 
ternary and perhaps in pliocene times, and here the discoy- 
ered record ends. : 
Language. 

Six papers have been presented on linguistic subjects, 
namely : 

Inp1AN Coton Names; by Albert S. Gatschet. i 

Tuer Sian LANGUAGE oF THE NortH AMERICAN INDIANS; 
by Garrick Mallery. Mee 

A CoMPARISON oF A WriITTEN LANGUAGE WirH OnE THAT 
1s SPOKEN OnLy; by Otis T. Mason. | 

On THE Evo.tutTion or LANGUAGE AS EXHIBITED IN THE 
SPECIALIZATION OF THE GRAMMATIC PROCESSES, THE DIFFER- 
ENTIATION OF THE PARTS OF SPEECH, AND THE INTEGRATION 
OF THE SENTENCE; FROM A Stupy OF INDIAN LANGUAGES; 
by J. W. Powell. = 

Tue TrestTIMony oF THE RoMANCE LANGUAGES, CONCERN- 
ING THE ForMs OF THE IMPERFECT AND PLUPERFECT SuB- 
JUNCTIVE IN THE RoMAN Foux-sprrcu ; by E. A. Fay. 

SAVAGE AND CIvILizED OrtHapy; by L. F. Ward. 
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In philology, North America presents the richest field in 
the world, for here is found the greatest number of lan-. 
guages distributed among the greatest number of stocks. 
As the progress of research is necessarily from the known to 
the unknown, civilized languages were studied by scholars 
before the languages of savage and barbaric tribes. Again, 
the higher languages are written and are thus imide 
accessible. For such reasons, chief attention has been given 
to the most highly developed languages. The problems 
presented to the philologist, in the higher languages, cannot 
be properly solved without a knowledge of the lower forms. 
The linguist studies a language that he may use it as an 
instrument for the interchange of thought; the philologist 
studies a language to use its data in the construction of a 
philosophy of language. It is in this latter sense that the 
higher languages are unknown until the lower languages 


are studied, and it is probable that more light will be thrown 
upon the former by a study of the ei than by more 


extended research in the higher. 

The vast field of unwritten languages has been explored 
but not surveyed. In 4 general way it is known that there 
are many such languages, and the geographic distribution of 
the tribes of men who speak them is known, but scholars 
have just begun the study of the languages. 

That the knowledge of the simple and uncompounded 
must precede the knowledge of the complex and com- 
pounded, that the latter may be rightly explained, is an 
axiom well recognized in biology, and it applies equally 
well to philology. Hence any system of philology, as the 
term is here used, made from a survey of the higher lan- 
guages exclusively, will probably be a failure. “ Which of 
you by taking thought can add one cubit unto his stature,” 
and which of you by taking thought can add the antecedent 
phenomena necessary to an explanation of the language of 


_ Plato or of Spencer. 


The study of astronomy, geology, physics, and biology, 
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* ' mee 
is in the hands of scientific men: objective methods of re- 


search are employed and metaphysic disquisitions find no— 


place in the accepted philosophies; but to a large extent 
philology remains in the hands of the metaphysicians, and 


subjective methods of thought are used in the explanation — 


of the phenomena observed. If philology is to be a science 
it must have an objective philosophy composed of a homo- 
logic classification and orderly arrangement of the phe- 
nomena of the languages of the globe. 


Philologic research began with the definite purpose in 


view to discover in the diversities of language among the 
peoples of the earth a common element from which they 
were all supposed to have been derived, an original speech, 
the parent of all languages. In this philologists had great 
hopes of success at one time, encouraged by the discovery of 
the relation between the diverse ene of the Aryan 
stock, but in this very work methods of research were devel- 
oped and doctrines established by which unexpected results 
were reached. : 
Instead of relegating the languages that had before been 
unclassified to the Aryan family, new families or stocks 
were discovered, and this process has been carried on from 
year to year until scores or even hundreds of families are 
recognized, and until we may reasonably conclude that 


there was no single primitive speech common to mankind, 
but that man had multiplied and spread throughout the 
habitable earth anterior to the development of organized 


languages, that is, languages have sprung from innumer- 
able sources after the dispersion of mankind. 

The progress in language has not been by multiplication 
which would be but a progress in degradation under the now 
well-recognized laws of evolution; but it has been in inte- 


gration from a vast multiplicity toward a unity. True, all | 


evolution has not been in this direction. There has often 
been degradation as exhibited in the multiplicity of lan- 
guages and dialects of the same stock, but evolution in 
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the aggregate has been integration by progress toward unity 
of speech, and differentiation (which must always be distin- 
guished from multiplication) by specialization of the gram- 
matic processes and the development of the parts of speech. 

When a people once homogeneous are separated geograph- 
ically in such a manner that thorough inter-communication 
is no longer preserved, all of the agencies by which lan- 
guages change act separately in the distinct communities 
and produce different changes therein and dialects are estab- 
lished. If the separation continues such dialects become 
distinct languages in the sense that the people of one com- 
munity are unable to understand the people of another. 
But such a development of languages is not differentiation 

in the sense in which this term is here used and often used 
in biology, but is analogous to multiplication as understood 
in biology. The differentiation of an organ is its develop- 
ment for a special purpose, 7. ¢., the organic specialization is 
concomitant with functional specialization. When paws are 
differentiated into hands and feet, with the differentiation 
of the organs there is a concomitant differentiation in the 
functions. 

When one language becomes two, the same function is 
performed by each and is marked by thé fundamental 
characteristic of multiplication, 7. e., degradation ; for the 
people originally able to communicate with each other can 
no longer thus communicate ; so that two languages do not 
serve as valuable a purpose as one. And further, neither of 
the two languages has made the progress one would have’ 
made, for one would have been develofed sufficiently to 
serve all the purposes of the united peoples in the larger 
area inhabited by them, and, ceteris paribus, the language 
spoken by many people scattered over a large area must be 
superior to one spoken by a few people inhabiting a small 
area. 

It would have been strange indeed had the primitive as- 
sumption in philology been true and the history of lan- 
guage exhibited universal degradation. 
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In the remarks on the “Origin of Man,” the statement 


was made that mankind was distributed throughout the 
habitable earth in some geologic period anterior to the 
present and anterior to the development of other than the 


rudest arts. Here, again, we reach the conclusion that man | 
was distributed throughout the earth anterior to the devel- 


opment of organized speech. 


In the presence of these two great facts the tracing of 


genetic relationship among human races through arts, cus- 
toms, institutions and traditions will appear, for all of 
these must have been developed after the dispersion of man- 
kind. Analogies and homologies in these phenomena must 
be accounted for in some other way. Somatology proves 


the unity of the human species; that is the evidence upon 


which this conclusion is reached is morphologic; but in arts, 


customs, institutions and traditions abundant corroborative — 


evidence is found. The individuals of the one species though 
inhabiting diverse climes, speaking diverse languages and 
organized into diverse communities, have progressed in a 
broad way by the same stages, have had the same arts, cus- 
toms, institutions and traditions in the same order, limited 


only by the degree of progress to which the several tribes — 


have attained and modified only to a limited extent by 
variations in environment. 


If any ethnic classification of mankind is to be estab- 
lished more fundamental than that based upon language, 


it must be upon physical characteristics, and such must 


have been acquired by profound differentiation anterior to 


the development*of languages, arts, customs, institutions, 
and traditions. The classifications hitherto made on this 
basis are unsatisfactory, and no one now receives wide ac- 
ceptance. Perhaps farther research will clear up doubtful 
matters and give an acceptable grouping: or it may be that 
such research will result only in exhibiting the futility of 
the effort. 


The history of man, from the lowest tribal condition to 


the highest national organization, has been a history of con- 
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stant and multifarious admixture of strains of blood; of ad- 
mixture, absorption, and destruction of languages with gen- 
eral progress toward unity; of the diffusion of arts by vari- 
ous processes of acculturation; and of admixture and 


reciprocal diffusion of customs, institutions, and traditions. 


Arts, customs, institutions, and traditions extend beyond 
the boundaries of languages and serve to obscure them ; and 
the admixture of strains of blood has obscured primitive 
ethnic divisions, if such existed. 

If the physical classification fails, the most fundamental 
grouping left is that based on language; but for the reasons 
already mentioned and others of like character, the classifi- 


- eation of languages is not, to the full extent, a classification 


of peoples. 

It may be that the unity of the human race is a fact so 
profound that all attempts at a fundamental classification to 
be used in all the departments of anthropology will fail, 
and that there will remain multifarious groupings for the 
multifarious purposes of the science ; or otherwise expressed, 
that languages, arts, customs, institutions, and traditions 
may be classified, and that the human family will be con- 
sidered as one race. 


Mythology. 


In this department the ee papers have been pre- 
sented : 

CoMPARATIVE MyTHoLocy or THE Two Inp1xEs; by Gar- 
rick Mallery. 

Tue “Tar Basy,” Ano “THE THREE CRANBERRIES’ — 
Two Folk-lore Stories; by J. W. Powell. 

Four Creations or Manxinp—A Tualati Myth; by A. 
S. Gatschet. 

Superstitions ; by A. 8. Gatschet. 


- 


Here again America presents a rich field for the scientific 
explorer. It is now known that each linguistic stock has 
a distinct mythology, and as in some of these. stocks there 
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are many languages differing to a greater or léss extent, so 
there are many like differing mythologies. 

As in language, so in mythology, investigation has pro- 
ceeded from the known to the unknown—from the higher 
to the lower mythologies. In each step of the progress of 
opinion on this subject a particular phenomenon may be ob- 
served. As each lower status of mythology is discovered it 
is assumed to be the first in origin, the primordial mythol- 
ogy, and all lower but imperfectly understood mythologies 
are interpreted as degradations from this assumed original — 
belief. Thus polytheism was interpreted as a degeneracy 
from monotheism, nature worship from psychotheism, 
zoolotry from ancestor worship ; and in order monotheism has 
been held to be the original mythology, then polytheism, then 
physitheism, or nature worship, then ancestor worship. 

With a large body of mythologists nature worship. is now 
accepted as the primitive religion; and with another body, 
equally as respectable, ancestor worship is primordial. But 
nature worship and ancestor worship are concomitant parts 
of the same religion, and belong to a status of culture highly 
advanced and characterized by the invention of conventional 
pictographs. In North America we have scores or even 
hundreds of systems of mythology, all belonging to a lower 
state of culture. 

Let us hope that American students will not fall into this 
line of error by assuming that zodtheism is the lowest stage, 
because this is the status of mythology most widely spread 
on the continent. 

Mythology is east philosophy. A mythology, that 
is, the body of myths current among any people and be- 
lieved by them, comprises a system of explanations of all 
the phenomena of the universe discerned by them ; but.such 
explanations are always mixed with much extraneous mat- 
ter, chiefly incidents in the history of the personages who 
were the heroes of mythologic deeds. 

Every mythology has for its basis a theology—a system of 
gods who are the actors, and to whom are attributed the phe- 
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nomena to be explained, for the fundamental postulate in 
mythology is “some one does it,” such being the essential 
characteristic of subjunctive reasoning. As peoples pass 
from one stage of culture to another, the change is made by 
developing a new sociology with all its institutions, by the 
development of new arts, by evolution of language, and in 
a degree no less by a change in philosophy; but the old 
philosophy is not supplanted. The change is made by in- 
ternal growth and external accretion. 

Fragments of the older are found in the newer. This 
older material in the newer philosophy is often used for 
curious purposes by many scholars. One such use I wish to 
mention here. The nomenclature which has survived from 
the earlier state is supposed to be deeply and occultly sym- 
bolic and the mythic narratives to be deeply and occultly 
allegoric. In this way search is made for some profoundly 
metaphysic cosmogony, some ancient beginning of the myth- 
ology is sought in which mystery is wisdom and wisdom is 
mystery. 

The objective or scientific method of studying a mythol- 
ogy is to collect and collate its phenomena simply as it is 
stated and understood by the people to whom it belongs. In 
tracing back the threads of its historical development the 
student should expect to find it more simple and child-like 
in every stage of his progress. 

Itis vain to search for truth in mythologic philosophy, 
but it is important to search for veritable philosophies that 


they may be properly compared and that the products of 
_ the human mind in its various stages of culture may be 


known, important in the reconstruction of the history of 
philosophy and important in furnishing necessary data to 
psychology. No labor can be more fruitless than the search 
in mythology for true philosophy and the efforts to build up 
from the terminology and narratives of mythologies an 
occult symbolism and system of allegory is but to create a 
new and fictitious body of mythology. 

There is a symbolism inherent in language and found in 

9 
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all philosophy, true or false, and such symbolism was culti- | 
vated as an occult art in the early history of civilization — 


when picture-writing developed into conventional writing ; 
and symbolism is an interesting subject for study but it has 
been made a beast of burden to carry packs of metaphysic 
nonsense. - 

Sociology. 


In Sociology the following papers have been presented : 
THe OLtp Roman Senate: A Stupy or DELIBERATIVE 
ASSEMBLIES ; by J. Howard Gore. 


FRENCH AND INDIAN HALF-BREEDS OF THE NORTHWEST; 


by Victor Havard. 

PorsoNED WEAPONS oF NoRTH AND SouTH AMERICA ; Ay 
W. J. Hoffman. 

THE DEVELOPMENT OF DELIBERATIVE GOVERNMENT AMONG 
THE NortH AMERICAN InprIANs; by J. Howard Gore. 


Wyanbot GOVERNMENT: A SHORT Stupy oF TRIBAL So- — 


ciety; by J. W. Powell. 


SCHEME OF THE TENTH CENSUS FOR THE ENUMERATION OF 


Untaxen Inprans; by Garrick Mallery. 

CrvinizATiIon ; by M. B. W. Hough. 

Here again North America presents a wide and interest- 
ing field to the investigator, for it has within its extent 
many distinct governments and these governments so far as 
investigations have been carried, are found to belong to a 
type more primitive than any of the feudalities from which 
the civilized nations of the earth sprang as shown by con- 
currently recorded history. 

Yet in this history many facts have been discovered sug- 
gesting that feudalities themselves had an origin in some- 
thing more primitive. In the study of the tribes of the 
world, a multitude of sociologic institutions and customs 
have been discovered and in reviewing the history of feu- 


dalities it is seen that many of their important elements 


are survivals from tribal society. 
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So important are these discoveries that all human history 
has to be re-written, the whole philosophy of history recon- 
structed. Government does not begin in the ascendency of 
chieftains through prowess in war, but in the slow special- 
ization of executive functions from communal associations 
based on kinship; deliberative assemblies do not start in 
councils gathered “by chieftains, but councils precede chief- 
taincies. Law does not begin in contract, but is the devel- 
opment of customs. Land tenure does not begin in grants 
from the monarch, or the feudal lord, but a system of tenure 
in common by gentes or tribes is developed into a system of 
tenure in severalty. Evolution in society has not been from 
militancy to industrialism, but from organization based on 
kinship to organization based on property, and alongside of 
the specializations of the industries of peace the arts of war 
have been specialized. 

So, one by one, the theories of metaphysic writers on so- 
ciology are overthrown, and the facts of history are taking 
their place and the philosophy of history is being erected 
out of materials accumulating by objective studies of man- 
kind. . 


Psychology. 


One paper on Psychology has been presented, namely : 
Is THovent Possinte WitrHout LANGUAGE ?—CASE OF A 


- Dear Mure; by Samuel Porter. 


Psychology has hitherto been chiefly in the hands of sub- 


, jective philosophers and is the last branch of Anthropology 


to be treated by scientific methods. But of late years sun- 
dry important labors have been performed with the end in 
view to give this department of philosophy a basis of objec- 
tive’ facts; especially the organ of the mind has been studied 
and the mental operations of animals have been compared 
with those of men, and in various other ways the subject is 
receiving scientific attention. 

The new psychology in process of construction will have 


-athree-fold basis: A physical basis on phenomena presented 
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by the organ of the mind as shown in man and the lower 
animals; a linguistic basis as presented in the phenomena 
of language, which is the instrument of mind; a functional 
basis as exhibited in operations of the mind. 

The phenomena of the third class may be arranged in 
three sub-classes. First, the operations of mind exhibited 
in individuals in various stages of growth, various degrees 
of culture, and in various conditions, normal and abnormal ; 
second, the operations of mind as exhibited in technology, 
arts and industries; third, the operations of mind as exhib- 
ited in philosophy; and these are the explanations given of 
the phenomena of the universe. On such a basis a scien-_ 
tific psychology must be erected. 

The transactions of this Society for the past two years 
exhibit evidence that Anthropology in its various branches 
is already receiving attention from the objective stand-point ; 
subjective disquisitions find but little place therein and the 
series of papers constitute a valuable body of contributions 
to the science. 


. 


As methods of study are discovered a vast field opens to 
the American scholar. Now, as at all times in the history 
of civilization, there has been no lack of interest in this 
subject, and no lack of speculative writers; but there is a 
great want of trained observers and acute investigators. 

If we lay aside the mass of worthless matter which has 
been published and consider only the material used by the 
most careful writers, we find on every hand that conclusions 
are vitiated by a multitude of errors of fact of a character 
the most simple. Yesterday I read an article on the ~ 
“Growth of Sculpture,” by Grant Allen, that was charming; 
yet therein I found this statement; 

So far as 1 know, the Polynesians and many other savages have not pro- 
gressed beyond the full-face stage of human portraiture above described. 
Next in rank comes the drawing of a profile, as we find it among the Eski- 


mos and the bushmen. Our own children soon attain to this level, which 
is one degree higher than that of the full face, as it,implies a special point 
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of view, supprésses half the features, and is not diagrammatic or symbol- 
ical of all the separate parts. Negroes and North American Indians 
cannot understand profile: they ask what has become of the other eye. 


Perhaps Mr Allen derives his idea of the inability of the 
Indians to understand profiles from.a statement of Catlin, 
which I have seen used for this and other purposes, by dif- 
ferent anthropologists until it seems to have become a fa- 
vorite fact. 

Turning to Catlin’s “ Letters and Notes on the Manners, 
Customs, and Condition of the North American Indians” 
(Vol. 2, page 2,) we find him saying: 


After I had painted these and many more, whom I have not time at 
present to name, I painted the portrait of a celebrated warrior of the Sioux, 
by the name of Mah-to-chee-ga, (the little bear,) who was unfortunately 
slain in a few moments after the picture was done, by one of his own tribe ; 
and which was very near costing me my life for having painted a side view 
of his face, leaving one-half of it out of the picture, which had been 


the cause of the affray ; and supposed by the whole tribe to have been in- 


tentionally left out by me, as ‘‘ good for nothing.’’ This was the last pic- 
ture that I painted amongst the Sioux, and the last, undoubtedly, that I 
shall ever paint in that place. So tremendous and so alarming was the 
excitement about it, that my brusbes were instantly put away, and I 
embarked the next day on the steamer for the sources of the Missouri, and 
was glad to get under weigh. 


Subsequently Mr. Catlin elaborates this incident into the 
“Story of the Dog,” Vol. 2, page 188 et seq. 

Now, whatsoever of truth or of fancy there may be in 
this story, it cannot be used as evidence that the Indians 
could not understand or interpret profile pictures, for Mr. 
Catlin himself gives several plates of Indian pictographs 
exhibiting profile faces. In my cabinet of pictographs I 
have hundreds of side views made by Indians of the same 
tribe of which Mr. Catlin was speaking. 

It should never be forgotten that travelers and other per- 
sons who write for the sake of making good stories must be 
used with the utmost caution. Catlin is only one of a thou- 
sand such who can be used with safety only by persons so 
thoroughly acquainted with the subject that they are able 
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to divide facts actually observed from creations of fancy. 


But Mr. Catlin must not be held responsible for illogical 


deductions even from his facts. I know not how Mr. Allen ~ 


arrived at his conclusion, but I do know that pictographs 
in profile are found among very many, if not all the tribes 
of North America. 


Now, for another example. Peschel, in “The Races of 


Man” (page 151), says: 


The transatlantic history of Spain has no case comparable in iniquity to 


the act of the Portuguese in Brazil, who deposited the clothes of scarlet — 


fever or small-pox patients on the hunting grounds of the natives, in order 
to spread the pestilence among them; and of the North Americans, who 


used strychnine to poison the wells which the Redskins were in the habit. 


of visiting in the deserts of Utah; of the wives of Australian settlers, who, 
in times of famine, mixed arsenic with the meal which they gave to starv- 
ing natives. 


In a foot note on the same page, Burton is given as au- 
thority for the statement that the people of the United 
States poisoned the wells of the redskins. 

Referring to Burton, in “ The City of bee Saints ” (page 
474), we find him saying : 


The Yuta claim, like the Shoshonee, descent from an ancient people that 


immigrated into their present seats from the northwest. During the last 


thirty years they have considerably decreased according to the mountaineers, 
and have been demoralized mentally and physically by the emigrants ; for- 
merly they were friendly, now they are often at war with the intruders. 
As in Australia, arsenic and corrosive sublimate in springs and provisions 
have diminished their number. 


Now, why did Burton make this statement? In the 
same volume he describes the Mountain Meadow massacre, 
and gives the story as related by the actors therein. It is 
well known that the men who were engaged in this affair 
tried to shield themselves by diligently publishing that it 


was a massacre by Indians incensed at the travelers because _ 


they had poisoned certain springs at which the Indians were 
wont to obtain their supplies of water. When Mr. Burton 
was in Salt Lake City he doubtless heard, these stories. 

So the falsehoods of a murderer, told to hide his crime, 


<a 


ANTHROPOLOGICAL SOCIETY. Lao 


have gone into history as facts characteristic of the people of 
the United States in their treatment of the Indians. In the 
paragraph quoted from Burton some other errors occur. The 
Utes and Shoshonis do not claim to have descended from an — 
ancient people that immigrated into their present seats from 
the northwest. Most of these tribes, perhaps all, have 
myths of their creation in the very regions now inhabited 
by them. 

Again, these Indians have not been demoralized mentally 
or physically by the emigrants, but have made great prog- 
ress toward civilization. : 

The whole account of the Utes and Shoshonis given in 
this portion of the book is so mixed with error as to be val- 
ueless, and bears intrinsic evidence of having been derived 
from ignorant frontiersmen. 

Turning now to the first volume of Spencer’s Principles 
of Sociology (page 149) we find him saying: 


And thus prepared, we need feel no surprise on being told that the Zuni 
Indians require ‘‘much facial contortion and bodily gesticulation to make 
their sentences perfectly intelligible ;’’ that the language of the Bushman 

needs so, many signs to eke out its meaning, that ‘“‘they are unintelligible 
in the dark ;”’ and that the Arapahos ‘‘can hardly converse with another 
in the dark.” - 


When people of different languages meet, especially if 
they speak languages of different stocks, a means of com- 
munication is rapidly established between them composed 
partly of signs and partly of oral words, the latter taken 
from one or both of the languages but curiously modified so 
_as hardly to be recognized. Such conventional languages are 
usually called “jargons,” and their existence is rather brief. 

When people communicate with each other in this man- 
ner oral speech is greatly assisted by sign language, and it is 
true that darkness impedes their communication. The great 
body of frontiersmen in America who associate more or less 
with the Indians depend upon jargon methods of communi- 
cation with them; and so we find that various writers and 
‘travellers describe Indian tongues by the characteristics of 
this jargon speech. Mr. Spencer usually does. 
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a complex grammar and copious vocabulary well tibiae to bs 
the expression of the thoughts incident to their customs and sph 
status of culture, and they have no more difficulty in convey- yee 
ing their thoughts with their language by night than Eng- | ‘ 
helen have in conversing without gaslight. An example — 
from each of three eminent authors has been taken to illus- 
trate the worthlessness of a vast body of anthropologie 
material to which even the best writers resort. Ng 

Anthropology needs trained devotees with philosophic 
methods and keen observation to study every tribe and na- L 
tion of the globe almost de novo ; and from materials thus 


collected a science may be established. ie 


wri he 
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CON STITUTION. 


ArticLE I.—Name. 


The name of this Society shall be “Tar ANtTHROPOLOG- 
ICAL SocIETY OF WASHINGTON.” 


Articte IL— Object. 


The object of this Society shall be to encourage the study 
of the Natural History of Man, especially with reference to 
America, and shall include Archeology, Somatology, Eth- 
nology, and Philology. 


ArticLte I1l.—Members. 


The members of this Society shall be persons who are in- 
_ terested in Anthropology, and shall be divided into three 
classes: Active, Corresponding, and Honorary. The Active 
members shall be those who reside in Washington, or in its 
vicinity, and who shall pay the dues required by Article XV ; 
Corresponding members shall be those who are engaged in 
anthropological investigations in other localities; Honorary 
members shall be those who have contributed by author- 
ship or patronage to the advancement of Anthropology. 
Corresponding or Honorary members may become Active 
members by paying the fee required by Article XV. 

All members shall be elected by ballot, as follows: The 
name of the canditate shall be recommended to the Council 
in writing, by two members. If a majority of the Council 
_ favor the election, the name shall be presented to the Society, 

and a vote of a majority of the Active members present at 
a regular meeting shall be necessary to an election. 
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No person shall be entitled to the privileges of Adige 
membership before signing this constitution. 


ArticLe 1V.— Officers. 


The officers of this Society shall be a President, four 


Vice-Presidents, a Corresponding Secretary, a Recording Sec- _ 


retary, a Treasurer, and a Curator, all of whom, together 
with six other Active members, shall constitute a Council, 
all to be elected by ballot at each annual meeting. The 
officers shall serve for one year, or until their successors are 
elected. 


ArticLE V.—The Council. 


No business shall be transacted by the Society, and no 
communication received or published in the name of the — 
Society, that has not first been referred to the Council, five 
members of which shall constitute a quorum. 

They shall act upon all nominations for membership, 
shall have direction of the finances, audit the accounts of 
the Treasurer, Corresponding Secretary, and Curator, and 
provide a proper programme for regular and special meet- 
ings. They shall meet one hour before the regular sessions 
of the Society, and at such other times as they may be called 
together by the President. They may call special meetings 
of the Society. 


ArticteE VI.—The Sections. 


For active operations the Society shall be divided into 
four sections, as follows: Section A, Archeology; Section B, 
Somatology; Section C, Ethnology; Section D, Philology. 
The Vice-Presidents of the Society shall be ez officio chair- 
men of these sections respectively, and shall be designated by 
the President to their sections after their election. «It shall 
be the duty of these sections to keep the Society informed 
upon the progress of research in their respective fields, to 
make special investigations when requested by the Council 
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to announce interesting discoveries, to collect specimens, 
manuscripts, publications, newspaper clippings, &c., and in 
every way to foster their divisions of the work. 

All papers presented to the sections shall be referred to 
the Council and through it to the Society. 


Articte VII.—The President. 


The President, or in his absence, one of the Vice-Presi- 
dents, shall preside over the meetings of the Society and of 
the Council, and shall appoint all committees in the Council 
and in the Society. 


; Articte VIIL—The Vice-Presidents. 


The Vice-Presidents shall respectfully preside over the 
sections to which they have been designated, and represent 
such section in the Council and in the Society. 

All papers from a section shall be referred to the Council 
through its Vice-President. 


ArticLe [X.—The Corresponding Secretary. 


It shall be the duty of the Corresponding Secretary to 
receive and answer all letters of the Society, to give due 
notice of all meetings, regular and special, to receive all 
donations to the Society other than money, acknowledge 
the receipt thereof, and deliver them to the Curator. 


ARTICLE X.—The Recording Secretary. 


The Recording Secretary shall keep the minutes of the 
regular and special meetings of the Society, and of the 
Council; shall keep a list of Active, Corresponding and 
Honorary members, with their residences, and shall inspect 
and count all ballots. 


ArticLe XI.—Duties of the Treasurer. 


The Treasurer shall receive and have charge of all moneys; 
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3 . i. 
he shall deposit the funds as directed by the Council, and 
shall not expend any money except as ordered by the Coun- 
cil. He shall notify members in writing when their dues 
haye remained unpaid for six months. 


ArticteE XII.—The Curator. 


The Curator shall haye charge of all books, pamphlets, 
photographs, clippings, and other anthropological material = 
not deposited in accordance with Article XVI, in the Na- 
tional Museum or the Army Medical Museum; he shall keep 
a record of them in a book provided by the Society; he shall — 
keep a card subject index of anthropological facts, to which 
the members are all Anais to contribute. | 


ArticLe XIII.—Meetings. 


The regular meetings of the Society shall be held on the — 
first and third Tuesday of each month from October to June 
inclusive. An annual meeting for the election of officers — 
shall be held on the third Tuesday of January in each year, 
at which only active members who are not in arrears for 
fees shall be entitled to vote. The business of the Society 
shall be conducted in accordance with the established rules 
of parliamentary practice. Papers read shall be limited to 
twenty minutes, after which the subject shall be thrown 
open for discussion, remarks thereon to be limited to five _ Bi. 
minutes for each speaker. At the first meeting in February 
the retiring president shall deliver an address upon the work | 
of the Society during the preceeding year. Ten actiye mem- 
bers present at any meeting shall constitute a quorum. 


ARTICLE XIV.— Visitors. 


Members may invite strangers interested in Anthropology 
to attend any meeting excepting the annual election; buta = 
resident of the District of Columbia shall not be invited ae. 
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more than once during a year, except with the consent of 
the Council. 

Each member, on joining, shall pay the sum of two dol- 
lars, and two dollars for each year thereafter, commencing 
with the first of January ensuing. The names of members 
failing to pay their fees one month after writtten notice from 
the Treasurer as provided in Article XI, shall be dropped 
from the roll. 


ArticLE X VI.—Donations. 


It shall be the duty of all members to seek to increase and 
perfect the materials of anthropological study in the national 
collections at Washington. All donations of specimens, 
books, pamphlets, maps, photographs, and newspaper clip- 
pings shall be received by the Corresponding Secretary and 
delivered to the Curator, who shall exhibit them before the 
Society at the next regular meeting after their reception, 
and shall make such abstract or entry concerning them in a 
book provided by the Society, as will secure their value as 
materials of research ; after which all archeological and 
ethnological materials shall be deposited in the National 
Museum, in the name of the donor and of the Society; all 
crania and somatic specimens in the Army Medical Museum ; 
all books, pamphlets, photographs, clippings, and abstracts 
in the archives of the Society. 


| ArtTIcLE X VII.—Amendments. 


This constitution shall not be amended except by a three- 
fourths vote of the active members present at the annual 
meeting for the election of officers, and after notice of the 
proposed change shall have been given in writing at a regu- 
lar meeting of the Society, at least one month previously. 
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Be H*: ARTICLE XVIIL— Order of Business. 


oe : Res order of business at each regular aesuae shall 

be 1. Reading of the minutes of the last meeting. 

aes Report of the Council upon membership. 
8. Report of the Corresponding Secretary. 

_ 4. Report of the Curator. , 


5. Reading of papers and discussions. 


“ 
‘ 


6. Notes and queries. 
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